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Industrial Waste Salvage 


The appointment of Mr. H. G. Judd, C.B.E., 
as Director of the Ministry of Salvage is one 
which has given distinct satisfaction to the 
foundry industry, as not only is he the secre- 
tary of the National Ironfounders’ and Em- 
ployers’ Federation, but is also chairman of an 
important foundry concern. It is thus only 
just that the foundry industry should make a 
maximum effort to aid in this work of supreme 
national importance. It should be understood 
by all concerned that industrial waste salvage 
is not merely the collection of discard and its 
reincorporation into articles of commerce, but 
the accomplishment of this act by the most effi- 
cient means, even though it means the installa- 
tion of new plant. 


Every branch and section of the industry has 
something to contribute in this direction, and 
we propose to deal with each phase seriatim, and 
to point out where economies can be effected. 
The melting department is of primary interest 
as being the one which creates and rehabili- 
tates scrap. In the near future we are publish- 
ing an article by Mr. Wm. Y. Buchanan show- 
ing how his firm is tackling the problem of 
economically remelting in the cupola such 
materials as turnings, borings, fettling-shop 
waste and so forth. Generally speaking, it is 
quite good practice to put through such 
charges at the end of each day’s melt, using the 
product for unimportant castings. If they be 
not already available, the first cast could be 
usefully poured into moulds for the making of 
chills for the reception of overmetal. The pro- 
vision of such a simple piece of plant con- 
serves metal, sand and time. Obviously, proper 
attention must be given to reclaiming both 
metal and fuel from the cupola dump. So far 
as non-ferrous metals are concerned, we would 
draw attention to the fact that excellent plant 
is now available for the treatment of skim- 
mings, spillings and the like with the object of 
attaining the highest reclamation of metal. 

At one time, a large British foundry was 
removing from the shops daily about 90 tons 


of sand, and a filled-in dock is a permanent 
record of this activity. A proper study of 
modern sand reclamation methods and systems 
will have a dual effect. Increased control will 
reduce casting defects, which themselves involve 
a waste of fuel for remelting, and reduce the 
amount of new sand entering and old 
sand leaving the foundry. Synthetic sands 
do much in this direction, but a sudden 
change is not to be advocated, lest it 
involve the foundry in increased loss through 
scrapped castings. Some foundries have been 
particularly successful and others have failed to 
benefit by the change. What is essential is that 
practical knowledge of the newer method 
should be available to every foundry executive, 
so that he can make proper decisions as to this 
important section of his activities. The pattern 
stores can at this juncture make a serious con- 
tribution to national economy, as most of them 
contain large quantities of timber the useful- 
ness of which in its present form is of a doubt- 
ful order. Not only does this apply to wooden 
patterns, but to metal patterns as well, and 
much valuable metal is locked up. Even if, 
after the war, some of these patterns may re- 
quire remaking, consolation can be had in the 
thought that, if perfection has been achieved, 
the drawings will allow of adequate reproduc- 
tion, whilst, if not, improvements can be 
effected before production is restarted. 

Box-parts can be similarly treated, for we are 
convinced, by inspection of a good many 
stores, that a modern adjustable box could use- 
fully replace several of the older ones in stock. 
The salvage of iron from this source, intelli- 
gently undertaken, could release thousands of 
tons of iron with but little sacrifice of ultimate 
efficiency. Since many of these boxes were 
made, technical progress has been such that 
usually they can be made lighter with no sacri- 
fice of strength or rigidity, whilst, as suggested 
above, the factor of adjustability has been in- 
troduced. There is no pressing need to econo- 
mise fuel, and, to our mind, it is preferable to 
ensure hot metal, and well-dried moulds and 
cores, rather than to risk the production of de- 
fective castings and the waste of fuel and labour 
consequent therefrom. 

The vitreous enamelling firms are making 
their contribution to salvage by the installation 
of de-enamelling plants, and much useful in- 
formation has been given by Mr. N. C. Evans, 
whose advice in this matter will be printed in a 
forthcoming issue. The salvage of waste 
pickle acid and alkaline solutions is having the 
attention of the experts. These constitute prob- 
lems capable of solution where quantity makes 
the installation of reclamation plant worth 
while. The last factor—the minimum econo- 
mic capacity of reclamation plant—is one often 
requiring co-operative effort. It may be that in 
some areas one foundry might undertake the 
reclamation of cast-iron borings and the like 
for the whole district, as the technique requires 
some developing, and the early stages must 
inevitably involve wastage. 

Finally, in many foundries there is an accu- 
mulation of plant of various kinds which has 
been rendered idle through change in the 
character of the work now undertaken. It 
seems to us that an effort should be made to 
ascertain whether other firms are in need of 
plant of this very type. 
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Nickel in the Foundry 
Industry in 1939 
EXTENDED USES INCREASE CONSUMPTION 


Mr. ROBERT C, STANLEY, Chairman and Presi- 
dent of the International Nickel Company of 
Canada, Limited, Copper Cliff, Ontario, in a 
particularly comprehensive survey of “The 
Nickel Industry in 1939,” states that world con- 
sumption of nickel in all forms during the first 
ten months of 1939 totalled 206,000,000 Ibs. 
This figure is comparable with 160,000,000 Ibs. 
and 201,000,000 Ibs. consumed in the like 
periods of 1938 and 1937, respectively. 

Due to increased sales of nickel during the 
last quarter of the year, principally in the United 
States, the world undoubtedly has used more 
nickel in 1939 than in any previous year in the 
life of the nickel industry. This record con- 
sumption may be attributed to the great im- 
provement in the heavy industries in the United 
States and Canada, and to the general speeding- 
up of industry in Europe and other parts of the 
world, in order to augment the production of 
necessary war supplies. 

New applications of nickel developed during 
recent years accelerated substantially the con- 
. sumption of nickel steels and alloys in a great 
diversity of forms and compositions. 

A sustained effort through technical research, 
development, and publicity over past years has 
brought about a well-nigh universal knowledge 
of the value of nickel. The metal is now used 
directly or indirectly in the satisfaction of prac- 
tically all human needs. Nickel is employed in 
the production of food, clothing, motor vehicles, 
and heavy machinery of all kinds. In fact, its 
range of usefulness for a multitude of applica- 
tions extends from the coin in one’s pocket and 
the wire in the electric torch, through the steel 
in the motor-car and tractor, to the armour 
plate on the largest battleship. With this great 
diversification of uses for nickel, it follows that 
the trend of consumption now parallels closely 
the curve of world industrial production as a 
whole, and should continue to do so. 

The use of nickel by ferrous and non-ferrous 
foundries during 1939 increased substantially. 
This is partly due to the increased production 
rate of the foundries, but chiefly to the exten- 
sion of the uses of nickel. The year has been 
outstanding in the progress made by foundries 
and their customers in developing standard speci- 
fications to define composition and properties. 
The foundries have achieved recognition of the 
fact that they are able to offer a product as de- 
pendable and uniform as the rolling mills. 


Nickel in Iron Castings 

_ Nickel continues to be a fundamental addi- 
tion in alloy cast irons, to control the struc- 
ture and to secure better properties. Nickel 
alloyed lorry and aeroplane brakedrums have 
shown a life several times longer than plain 
cast iron. Specially processed high-strength 
irons, to which nickel and sometimes other alloys 
are added, have increased in popularity. Tensile 
strengths exceeding 30 tons per sq. in. are thus 
secured. Applications include gears, crank- 
shafts, machinery frames, hydraulic-pressure 
a a and roughing, shaping and billet mill 
rolls. 

During the year there was developed a higher 
carbon, high-strength iron with non-galling 
characteristics particularly suitable for lathe 
heads and reciprocating parts, where high pres- 
sures and wear are encountered. The use of 
heat-treated cast-iron dies containing up to 3 per 
cent. nickel increased. Nickel improved its 
position in the field of white (chilled) cast irons. 
Low-cost grinding-balls for ore grinding have 
been developed, and there was increasing use of 
Ni-Hard, containing up to 44 per cent. nickel, 
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for rod and ball-mill liners, where abrasion re- 
sistance is desired. Additions up to 40 per cent. 
of nickel are being used to secure special phy- 
sical properties, such as controlled expansion and 
resistance to corrosion. 


Cast Nickel Steels 

Nickel steel castings continue to be used by 
railways for cast locomotive frames and nickel- 
manganese steel for the truck casting of light- 
weight freight cars. Nickel-molybdenum steels 
are giving excellent service for oil-rig brake- 
drums and nickel-chromium-molybdenums for 
swing hammers and crusher roll shells in mining 
and quarrying. The use of the latter cast steel 
in rolling mills has increased for blooming and 
roughing rolls. For tubing piercer points it is 
practically standard. 

Small quantities of nickel added to bronze, 
often replacing tin, increase the density and 
better the anti-friction properties. During the 
past year the American Society of Mechanical 
Engineers published data showing that 3 per 


cent. of nickel increases the resistance to 
corrosion and to cavitation of manganese 
bronzes. Age-hardening bronzes have better 


physical properties with 5 per cent. of nickel 
added and 1 per cent. of nickel in tin-base 
babbitt metals improves the physical strength. 





Presentation to Mr. T. Makemson 


There was a pleasing interlude at last 
Saturday’s meeting of the Council of the 
Institute of British Foundrymen, when a 
presentation of a gold wristlet-watch was 
made to Mr. T. Makemson as a souvenir 
of his work which so largely contributed 
to the outstanding success of the Inter- 
national Foundry Congress held in London 
last June. The presentation was made by 
Mr. D. H. Wood (Vice-President), who 
took the chair in the absence of Mr. W. B. 
Lake, J.P., who unfortunately is indisposed. 
Mr. Woop said that in addition to the watch, 
the Institute had also met part of the cost 
of refurnishing a room in Mr. Makemson’s 
house. It had, however, been the wish of 
the Council that a portion of the. present 
should take the form of a watch suitably 
inscribed, so that there would always be 
definite identification of the recipient with 
the success of the Congress. 

Mr. MAKEMSON, in thanking Mr. Wood, 
the members and Council, paid a tribute to 
the willing and intelligent help that he had 
received from his staff, whose efficient work 
had also been recognised by the Council. 











Notes from the Branches 


Lancashire.—The annual whist drive, dinner 
and dance is to be held at the Grand Hotel, 
Manchester, on February 3 under the presidency 
of Mr. A. L. Key. It is hoped that Mr. W. B. 
Lake, J.P. (President of the Institute) will be 
present. The support of the principal officers 
of the local kindred associations is assured. 

Lincoln.—The January meeting of the Section 
was particularly successful, the attendance being 
better than was expected. Mr. T. R. Walker, 
M.A., the honorary Secretary of the Sheffield 
Branch, was the lecturer, and at the request of 
the local Council dealt with the practical appli- 
cation of sand testing. 


London.—At a meeting of the Council held 
last week, over which Mr. Barrington Hooper 
presided, it was decided to hold regular monthly 
meetings for the remainder of the session. 
Details, which will be circularised in the near 
future, will give the dates of lectures to be 
given by Mr. R. B. Templeton and Mr. W. C. 
Devereux. 
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Random Shots 


It seems that the Powers-That-Be are alrc dy 
discussing whether or not it will be advisa ule 
or desirable to hold a foundry conference ‘is 


year. One member of Council could not see ny 
reason why there should not be a full-blown 
conference in the traditional style. It was 


pointed out to him ever so gently that there is 
a WAR ON. “They are talking of diluting the 
beer,” murmured another, reminiscently, whilst 
a third cynically remarked that the ladies are 
far too busy ! 

+ * * 


A foundry manager who was obliged to use 
his car to get to business every day was at first 
amused, but later annoyed at the way every 
car but his own seemed to bear a priority 
notice—‘“ Doctor,” “‘ Urgent foodstuffs,” “* Medi- 
cal Supplies,” “ Electricity,” etc. One fine day 
he had a bright idea, however. In an emergency 
it was just as important that he should be on 
the spot at the works, so he thought out his 
own priority card. Now his car proudly bears 
the legend: “The Man That Matters. Urgent.” 


* * * 


It is proposed to introduce Summer Time very 
much earlier this year, and whilst office staffs 
will be pleased thus to cheat the black-out in 
the evening, those working on the early morn- 
ing shift think it is a rotten idea. What nobody 
has stopped for a moment to consider, however, 
is would Mr. William Willet ? 


* * * 


An engineer, according to a daily newspaper, 
has invented an anti-bomb device, consisting of 
a net made of “tensile strength” steel which 
catches the bomb and explodes it, but does not 
allow the bomb to penetrate the net. Truly a 
Brinell nut to crack! 

* * * 


Just an idea! Whilst the building trade is 
slack and there is the consequent repercussion 
in the light castings industry, there is a chance 
for some bright person to win immortal fame 
for himself. With plenty of time to spare, all 
he has to do is to sit down and think of a 
species of pipe that will not get frozen up or 
burst in cold weather. He would even be for- 
given for depriving a large percentage of the 
population of a very: absorbing seasonal but 
perennial topic of conversation. 

* * * 


A commercial traveller was in court faced 
with the charge of dangerous driving. The 
magistrate said that he would have to be dis- 
qualified from driving for two years. “ You 
are a danger to pedestrians,” he declared. 

The defendant protested agitatedly that his 
living depended on it. “So does theirs,” said 
the magistrate. “‘So does theirs.” 


“* MARKSMAN.” 








Canadian Steel Capacity 


New equipment at the Sydney, N.S., plant of the 
Dominion Steel & Coal Corporation will increase 
steel-ingot capacity by 155,000 tons, or more than 
36 per cent., annually, bringing the total capacity 
to 580,000 tons. The company is installing two 
new open-hearth furnaces which will be ready for 
operation shortly, and will replace several smaller 
furnaces that have been in operation for many 
years; these will not be dismantled, but held in 
reserve. It is learned that the company will blow 
in its third blast furnace by next spring. A third 
battery of coke ovens will be started in the spring, 
thus making use of all coke-making facilities, This 
last battery of coke ovens has not been used since 
1924. During 1939 approximately 50 per cent. of 
the company’s iron and steel production has been 
for export, and it is stated that British buyers have 
contracted to take all output above domestic needs. 
This condition will continue for the duration of the 
war. 
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Desulphurisation 
Calcium 


FOUNDRY TRADE JOURNAL 


of Pig-lron with 
Carbide’ 


By C. E. WOOD, E. P. BARRETT and W. F. HOLBROOK 


The 
Metallurgical Division of the Bureau of Mines 


has been working for several years on the | 


mechanism of desulphurisation of iron and steel 
by slags. The usual assumption that desul- 
phurisation takes place by diffusion of FeS from 
metal into slag and subsequent reaction of this 
FeS with CaO to produce CaS has seemed to 
the authors to be inconsistent with a number of 
experimental results they have obtained. They 
undertook, for example, to determine the pro- 
portion of sulphur in a slag present as FeS. An 
entirely satisfactory method of doing this has 
not yet been evolved. The results of extraction 
with metallic antimony led to an interesting 
conclusion, however. 

FeS is readily soluble in metallic antimony, 
either physically or by chemical reaction. On 
the other hand, CaS was found to be insoluble. 
Hence it would appear that by rapid extraction 
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1.—METHOD OF ADDING CALCIUM CARBIDE 
AND SODIUM CHLORIDE. 
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of the slag with antimony one might expect to 
determine the distribution of sulphur between 
iron and calcium. The results showed that much 
of the sulphur was present as FeS. In some 
instances the extraction of sulphur as FeS was 
almost quantitative. For example, in a slag 
containing 3.8 grms. Fe and 3.7 grms. S, extrac- 
tion removed 1.18 grms. S and 2.12 grms. Fe. 
If all the iron present in the antimony had been 
FeS, 1.21 grms. S would have been ex- 
tracted. In another slag with 8.6 grms. Fe and 
0.06 grm. S present, 0.14 grm. Fe and 0.08 grm. 
S were extracted. This was obviously extraction 
of sulphur as FeS within the analytical error 
and showed that FeS was present either in solu- 
tion or as a dispersion. 

Attempts to determine the solubility of FeS 
and CaS in slag by quenching and ultramicro- 
scopic investigation have indicated that the 
solubility of FeS is very low, and that reactions 
in the slag are probably not to be considered 
as homogeneous. A more detailed report on 
these theoretical considerations will be made at 
a later date. 

From these preliminary data it would appear 
that the so-called desulphurisation reaction 
FeS CaO —- CaS + FeO may not proceed 
at all. Dr. R. S. Dean suggested that all of the 
known facts fitted in with the hypothesis that 
desulphurisation resulted from reduction of CaO 
to metallic calcium, which then entered the 





metal phase and transported CaS to the slag 
\ Paper read “before the Autumn Meeting of the ‘American 

of Mining and Metallurgical Engineers. The authors are 

z i sage Engineer, Metallurgist, and Assistant Chemist, 


vely, Blast Furnace Studies Section, Metallurgical Division, 
reau of Mines, Minseapet, Minn. The Paper was published 
mission of the Director, U.S. Bureau of Mines. 
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phase. This is consistent with the established 
fact that strong reducing conditions are neces- 
sary for active desulphurisation. This reasoning 
led to the idea that calcium carbide should be 
a far better desulphuriser than lime, since it 
reacts with many metals—for example, lead— 
to give metallic calcium. It would not be ex- 
pected that an appreciable calcium content 
would be built up in the metal because of its 
volatility; hence a dispersion of the carbide 
through the melt would be necessary for best 
results. 

An examination of the literature showed that 
an extensive investigation of the use of calcium 
carbide as a desulphuriser was made by Farrell.’ 
Others who have considered the use of carbide 
are Koppers,” Ellis,* Davies,“ and Heimes.’ Pre- 
vious investigators have attempted desulphurisa- 
tion by the addition of calcium carbide or a 
carbide-slag mixture to a crucible or a ladle 
of molten iron, and in that way have sought to 
utilise the strong desulphurising power of the 
carbide without the aid of an electric furnace. 


Calcium carbide 
— nee 
. tube 
a 





Feed tube 
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Fireclay 

distributing N 
head 


Fic. 3.—ExTERNAL FEED- 
DISPERSION MECHANISM. 


Fic. 2.—INTERNAL FEED- 
DISPERSION MECHANISM 


These attempts have resulted in unsatisfactory 
desulphurisation because of ineffective applica- 
tion of the carbide. 

Personal investigations show that when a small 
amount of calcium carbide is properly dispersed 
through molten pig-iron containing sulphur, a 
rapid reaction results. Laboratory experiments 
and foundry tests indicate interesting possibilities 
for the production of metal containing less than 
0.01 per cent. S. 


Desulphurisation with Alkalis 
Desulphurisation with alkalis has been em- 
ployed in many foundries for some time, and 
in the production of wrought iron by the Aston 
process. It has been occasionally used in steel 
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plants for the treatment of off-casts of pig-iron, 
and in plants where the raw materials carried 
excessive amounts of sulphur. More recently, 
however, this method of desulphurisation has 
been modified gy H. A. Brassert & Company, 
and has become a regular step in the smelting 
of high-sulphur materials in the blast furnace. 
Economies in furnace operation have resulted 
from this practice, which was discussed by 
Colclough,® and more recently by Kinney.’ A 
résumé of American practice on desulphurisa- 
tion with alkalis was presented recently by 
Evans.* Data in these references have proved 
helpful in evaluating calcium carbide as a de- 
sulphuriser. 


Chemistry of Desulphurisation with Calcium 
Carbide 

Calcium carbide is a solid at temperatures 
encountered in the handling of molten pig-iron. 
The melting point of the pure compound is 
given as approximately 2,300 deg. C. The com- 
mercial product probably averages 75 to 80 per 
cent. CaC., and its melting point is somewhat 
lower. Instead of the conventional liquid-liquid 
reaction through which final desulphurisation is 
J accomplished in the blast furnace or electric 
furnace, the reaction in this method is probably 
a solid-liquid reaction with the formation of 
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metallic calcium, as suggested earlier. The sul- 
phur in the metal is eliminated as CaS, which, 
with the excess CaC., and CaO in commercial 
carbide, forms a dross or crust. 


Methods of Adding Carbide 

The success of this method of desulphurisa- 
tion is dependent upon the manner in which 
the carbide is applied or added to the molten 
iron. The following procedures were investi- 
gated, and satisfactory desulphurisation was 
obtained with procedures 1, 4 and 5. 

(1) A dispersion of the finely ground carbide 
was produced below the metal surface by im- 
mersing a mixture of flux and carbide. Sodium 
chloride was the most effective of the fluxes 
tried, besides being relatively inexpensive. A 
briquette of carbide and salt was placed in an 
inverted-cup holder and forced to the bottom of 
the metal bath, where the salt melted and 
volatilised, thereby disintegrating the briquette 
with the formation of a large surface of carbide 
to react with the metal. The holder for intro- 
ducing the salt-carbide briquette is shown in 
Fig. 1. A device similar in principle has been 
used by Joseph and associates’ in the treatment 
of cast iron with caustic soda. 

(2) Carbide was added to the hot metal stream 
in the blast-furnace runner and cupola spout. 

(3) Carbide or carbide-salt mixture was placed 
in the bottom of the ladle immediately before 
the metal was tapped into it. 

(4) Dispersion of the finely ground carbide 
was produced by a mechanical unit similar to 
that shown in Fig. 2. With this type of 
mechanism the carbide was introduced below 
the surface of the molten metal through a 
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tionary feed tube and stirred rapidly into the 
metal bath. The distributing head was con- 
structed from a graphite electrode, which was 
easily machined and has comparatively high 
strength at the temperatures obtaining. 

(5) Dispersion of the finely ground carbide 
was produced near the surface of the metal, as 
shown in Fig. 3. 

(6) Carbide was added with a slinger of the 
centrifugal type. 

Crucible Tests with Chemical Dispersers 

Crucible tests with 200-grm. to 300-grm. 
charges of metal were made with the high- 
frequency induction furnace. Finely ground 
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necessary by the addition of ferrous sulphide. 
A mixture of minus 20-mesh carbide and salt 
was briquetted and applied in the manner em- 
ployed in the crucible tests. The temperature 
of the hot metal was measured with a tungsten- 
graphite thermocouple immediately before the 
desulphuriser was added and at the completion 
of the treatment, and the average for the test 
was recorded. These temperature measure- 
ments show that desulphurisation by calcium 
carbide can be accomplished at temperatures 
obtaining in the blast-furnace ladle or in the 
mixer. Data obtained in this series of tests are 
given in Table II. 


TaB.E I.—Crucible Tests Showing Desulphurisation of Pig-Iron with Calcium Carbide. 


























Test — ee Sulphur | Tempera- | Time of | —— | Kind of 
No. “ : oan eek | ae | ieee, | Percentage | crucible, 
Initial. | Residual. 8 of metal. | 

; g 5 

ey ees heel bell I, Se 
Cacl, | 0.5 | Graphite. 

3 0.16 | 0-015 90.6 | 1,400 3 | oa | =. | Graphite. 
4 0.16 0-004 | 97.5 1,400 | 5 | ae | b.2 | Graphite. 
5 0.16 0-019 88.1 1,400 | 3 | es | - : Graphite. 
6 0.16 0-007 95.6 1,400 5 | og | +e Graphite. 
me eel ae ae | + GM | ae loon 
° 2 . , Nai G | i 0 Fireclay. 

9 0.06 0-007 88.3 1,400 5 a. Z Fireclay. 








carbide and flux were intimately mixed and 
pressed into the briquette } in. in diameter and 
forced below the metal surface, as shown ih 
Fig. 1. After a few minutes the briquette had 
disintegrated and the reaction had ceased. Com- 
parative tests made in graphite and fireclay 
crucibles showed that carbon from the crucible 
was not essential to the reaction. 

Table I gives the results obtained with mix- 
tures of carbide and various fluxes. The carbide 
used for these experiments was the commercial 
grade containing about 75 per cent. CaC,. 


Desulphurisation of 150-lb. Charges of Metal 
with Carbide-Salt Mixtures 

Charges of 150 Ibs. of cast-iron scrap were 

melted in an electric arc furnace, and the sul- 

phur content of the metal was increased when 





Changes in metal composition during desul- 
phurisation with carbide are summarised in 
Table III. Manganese and silicon are affected 
much less by this treatment than by alkali de- 
sulphurisation, although a small decrease is 
shown in both elements. An increase is shown 
in carbon content which may be accounted for 
by the carbon pick-up from contact with the 
graphite holder used in applying the carbide. 
No change in phosphorus content resulted. 


Crucible Tests with Mechanical Dispersing 
Unit 
The results of preliminary crucible tests with 
the mechanical dispersing unit are recorded in 
Table IV. A metal charge was melted and 
preheated to 1,400 deg. C. before each test was 
started, but the change in temperature during 


TaBLE II.—Desulphurisation of 150-lb. Charges of Pig-Iron. 




















Sulphur in metal. Per cent. Desulphuriser. 
—— Sulphur Average 
Test No. | Four- Eight- removed. | Percentage temperature 
Initial. | minute | minute Per cent. Material. of metal. of test. 
sample. | sample. | Deg. C. 
61 0.056 | 0.027 | 0.022 60.7 | sad, | 0.67 
| | | | Nacl 0.67 1,400 
63 0.063 0.050 0.025 | 60.3 | CaC, 0.5, 
65 0.049 0.032 | 0.021 | 2 Get, | 0-5 cae 
| , 032 | .02 57.2 ‘aC 0-5 
NaCl 0.5 1,382 
70 | 0.039 0.017 | 0.015 61-5 CaC, 0.5 - 
NaCl | 0.83 1,887 
71 | 0.026 0.012 | 0.012 53.8 CaC, | 0.33 
| (UNaCl 0.67 ngs 
56 | 0.075 0.072 | 0.073 3.3 NaCl | 0.5 1,396 
57 0.061 0.055 | 0.052 14.7 Cah, | 0.5 1,436 














TaBLe III.—Changes in Metal Composition During Desulphurisation of 150-lb. Charges of Pig-Iron. 














Phosphorus. | Manganese. Silicon. | Carbon. 
Test No. ; 
Before. | After. Before. After. | Before. After. | Before. After. 
| | 
= a 
61 0.37 0.36 | 0.65 | 0.55 1.17 | 1.13 | 3.18 4.00 
63 0.35 0.36 0.64 0.59 1.12 1.14 4.22 4.26 
65 0.36 0.35 | 0.63 0.56 aa ae 4.34 
70 0.36 0.36 | 0.58 0.57 | 1.27 1.24 | 4.10 4.24 
71 0.36 0.34 | 0.55 | 0.62 | 1.28 1.23 | 4.31 4.34 
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the treatment of the metal was not determ ned, 
Some drop in temperature always resulted “rom 
the introduction of the cold mechanism, and 
the temperature recorded represents the 1 axi- 
mum in each test. 

Employing the laboratory mechanism, sown 


in Fig. 2, the time required for the addition of 
an equivalent of 10 lbs. of carbide per ton 
of metal was between one and two minutes, 
Table IV, which shows the results of samples 
obtained 2 min. after completion of the cai bide 
addition compared with final ingot samples, 


demonstrates the speed with which hot etal 
and fine carbide without the addition of fiuxes 
react when a suitable mixing method is applied, 
The tests conducted in graphite and magnesia 


] 





SULPHUR IN METAL, PERCENT 


° 10 20 30 
TIME. MINUTES 
Fic. 5.—EFFECT OF TIME ON REVERSION OF 
SULPHUR. 


crucibles resulted in slightly higher carbide 
efficiencies than when a fireclay crucible was 
used. However, it was shown by later tests that 
metal with the same low sulphur content may 
be produced with a small increase in the carbide 
addition. 


Effect of Particle Size of Carbide on 
Desulphurisation 
A series of tests was made with closely sized 
calcium carbide, to determine the effect of par- 
ticle size on desulphurisation. The equivalent of 
10 lbs. of carbide per ton of metal was added to 
the metal with the internal feed-distributing 
head. A metal charge of approximately 8 lbs. 
was melted and preheated to 1,400 deg. C. before 
































b—22—a 


Fic. 6.—SECTION OF Fic. 7.—SECTION OF 
INTERNAL FEED- EXTERNAL _‘FEED- 
DISTRIBUTION DISTRIBUTION 
MECHANISM. MECHANISM. 


each test was started. Fig. 4 shows the effect 
of particle size on desulphurisation when the 
weight of carbide, the amount of agitation, and 
the weight of metal and its temperature were 
approximately the same. These data indicate a 
maximum carbide efficiency for the minus 65 
plus 100-mesh size. Test I shows that too fine 
grinding results in a decreased efficiency, owing 
probably to the loss of carbide during grinding 
by reaction with oxygen or moisture in the 
atmosphere. Theoretically the smaller particles 
should be more efficient because of greater 
opportunity for contact between carbide and 
molten metal. 
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Sulphur Reversion after Treatment with 
Carbide 

Return of sulphur from the slag to the metal 
after desulphurisation occurs in the treatment 
with alkali unless the slag and metal are 
separated at the proper time. This resulphurisa- 
tion is attributed mainly to the silica taken up 
by the basic slag through oxidation of part of 
the silicon in the metal and to corrosion of the 
silicate lining of the ladle. The silica combines 
with the alkali oxide, and the desulphurising 


“power of the slag is reduced proportionately. 


It is conceivable that some of the resulpherisa- 
tion may be caused by an increase in the ferrous 
oxide content of the slag as a result of 
atmospheric oxidation. 

Calcium sulphide and calcium oxide, unlike 
the corresponding sodium compounds, are solids 
at temperatures occurring in desulphurisation, 
and show little or no tendency to react with the 
refractory lining of the crucible or ladle. There 
is less oxidation of silicon in the metal, the 
crust formed during desulphurisation remains 
strongly basic, and no sulphur returns to the 
metal. Fig. 5 shows the effect of holding a 
desulphurised bath of metal for 30 minutes in 
contact with the high-sulphur crust. 


Results of Tests at Steel Plants 

Large-scale desulphurisation tests were con- 
ducted at three steel plants before the 
mechanical dispersion unit was developed. The 
results of these tests were disappointing when 
considered on the basis of sulphur elimination. 
Important observations were made, however, on 
methods of adding the carbide to large quantities 
of hot metal. Failure to obtain more satis- 
factory desulphurisation was due to insufficient 
contact between the carbide and hot metal by 
the methods employed and to the size of the 
carbide, which was too coarse in most instances. 

Results of the plant tests, summarised in 
Table V, show that the most efficient use of 
carbide is attained when the desulphuriser is 
placed in the bottom of the ladle immediately 
before the metal is tapped. 


Foundry Tests 
A mechanical dispersion unit for treating 
l-ton charges of hot metal was developed in 
co-operation with the St. Paul Foundry Com- 
pany, St. Paul, Minn. This unit is essentially 
the same in principle as the laboratory unit. 
Details of the two types of distributing heads 
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equivalent weight and size of carbide was nearly 
the same for both methods of application when 
the best test was considered in each case. The 
slightly better efficiency obtained with the in- 
ternal feed distributor would be offset by its 
more complicated design. 

The depth to which the internal feed-distribut- 
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ing head was immersed in the metal bath has a 
marked effect on the efficiency of the carbide 
addition. Tests 3 and 4 indicate that when the 
immersion was 3 in. below the stationary sur- 
face of the metal in the ladle the mixing of the 
carbide and the metal was less effective than 
when the immersion was 1 in. The mechanism 


TaBLe IV.—Crucible Tests with the Mechanical Dispersing Unit. 






























































Sulphur in metal. Per cent. | CaC, used. 
; Sulphur —— Weight 
Test No. Two- Final removed. Crucible. Amount. | of metal 
Initial. minute from Per cent. Size. Mesh. | Lbs. per | charge. 
sample. ingot. net ton. Grms. 
126 0.097 0.007 0.007 92.7 | Graphite | — 48 + 180 10 1,600 
127 | 0-083 0.012 0.009 89.2 | Magnesia | — 48 + 180 10 1,600 
132 | 0-096 0-027 0-019 80.2 Fireclay — 48 + 180 10 1,600 
Taste V.—Tests Made at Steel Plants. 
| 
as ~+ eee . Carbide addition. | 
Test . | Sulphur Weight | Tempera- 
No | elimina- Commer. | ° metal | ture of Method of adding 
‘ Before After tion. Lbs. cial size.* treated. metal. carbide, 
treatment. | treatment.| Per cent. | per ton Designa- Tons. | Deg. C. 
of metal. Pr | | 
A _ 
| | 

1 0.024 | 0.019 | 20.8 10 Dust .. 5 | 1,345 To metal stream in 

| | runner, 

2 0.027 | 0.019 29.6 10 Dust .. 5 1,354 In bottom of ladle. 

3 0.025 | 0.025 None 10 Gran .. 5 | 1,357 | Half to ladle; half to 

| | e runner, 

4 0-041 0.040 2.5 10 Gran .. 5 | 2,440 In bottom of ladle. 

5 0.024 0.020 | 16.6 10 Dust ..! 25 | 1,337 To ladle in 12-lb.paper 
| | | bags as metal was 
| | | tapped. 

6 | 0.039 0.036 | 7.7 10 14ND 25 | 1,245 | Toladlein 12-lb.paper 

| | bags as metal was 
| | | _ tapped. 

7 | 0.104 | 0.072 30.7 | 14 Gran 12 | 1,487 | In ladle in 7-ft. length 
| | | | of 8-in. iron pipe. 

8 | 0.039 | 0.025 | 35.9 | 10 Dust ..| 25 be 9 In bottom of ladle 
| | | mixed with 20 per 
| |_ cent. NaCl. 

9t | 0.045 0.028 | 37.8 | 10 | Dust ..| 3 | 1,315 | In bottom of ladle with 
equal weight of NaCl. 

10¢ | 0.050 | 0.038 24.0 | 10 Dust ..| 9 | — | Inbottom ofladle with 
| | | | equal weight of NaCl. 
11 | 0.095 | 0-04 | 52.6 | 1 | Rice ..! 13-7 | — | Inbottom of ladle with 
| | | | equal weight of NaCl. 








* Approximate size of commercial carbide: Gran is largely minus 20-mesh with some minus 5 plus 20-mesh material; 14ND, 
minus 10 plus 32-mesh ; Dust, 50 per cent. minus 20 plus 48-mesh, 50 per cent. minus 48-mesh; Rice, minus 8 plus 10-mesh. 
+ Tests were conducted under supervision of E. F. Wilson, Metallurgy of Steel Section, Bureau of Mines, 


t Test was conducted by staff of A. M. Byers Company. 


TaBLeE VI.—Tests 


Made in Foundry. 







































































found suitable for the treatment of large | . : ene — 
amounts of hot metal are shown diagrammati- Sulphur in metal. Per cent. | einen | Carbide addition. mage 
cally in Figs. 6 and 7. Satisfactory mixing of a | | Treat- | “0” top 
the carbide and metal was obtained with the 7.4) Before After treatment. | — | ment RE 
distributing head operating at a speed of ap- No | treat. | ,, | oY Lbs. Size, period. | head belo, a 
proximately 600 r.p.m. Results of the foundry ment, | —. of | eon — coms, |Pettem.| = mosh. Min. oe 
tests are given in Table VI. A maximum sul- | — eo anes | | surface. Ins. 
phur extraction of 93.5 per cent. was obtained | | 
in test 6, in which the sulphur content of the 1 | 0.100 | 0.031 | 0.032 0-011 | 68-5 | 10 | — 48 + 200) 4 1 
metal was reduced from 0.092 to 0.006 per 2 | 9-086 | 0.031 | 0.031 | 0.007 64.0 10 | — 48 + 200) 4 1-5 
cent. in a treatment period of 7.75 min. Metal 3 | 0-095 | 0-084 | 0.079 | No metal | 14.2 5 | — 48+ 200) 2.5 3 
P' Pp : ‘ 4 | 0.094 | 0.075 | 0.075 | 0.052 | 20.2 10 — 48 + 200| 4.5 3 
containing less than 0.01 per cent. S apparently = 5 | 9.102 || 0.017 | 0-011 | 0.004 86-3 | 12-25| — 48 + 200] 6 1 
can be consistently produced by this method. — 6 | 0.092 | 0.006 | 0.006 0.006 | 93-5 | 15 | — 48 7.75 l 
The internal feed-distributing head shown in 7 | 0.083 ; 0.029 | 0.029 0.006 65.1 11 | — 20degassed|) 6.3 l 
Fig. 6 was used in tests 1 to 8, and the external 8 | 0.085 | 0.039 | 0.042 _ 0.036 52.4 ll | — 20 regular 8 1 
feed-distributing head in Fig. 7 was used in 9 0-090 | 0-034 | 0-033 | No metal | 62.8 | 15 | — 48 6 1 
tests 9 and 10. Sulphur extraction with an _10 | 0-089 | 0.015 | 0.013 | 0-008 | 84.3) | 15 —4 | 65 | = 
Taste VII.—Changes in Percentage Composition of Foundry Iron During Desulphurisation with Calcium Carbide. 
Carbon. | Silicon. Manganese. Phosphorus. 
| | After treatment. | After treatment. on After treatment. After treatment. 
T Before | Bef | efore Before 
: roe | Top | Bottom D a Top Bottom — treat- Top | Bottom — ere Top | Bottom D 
- ment. of | oOo a | ment. | of of | anal ment. of | of porn ment. | of | of tal 
ladle. | ladle. | ™°*™ | | ladle. | ladle. ladle. | ladle | 4 | ladle. | ladle, | ™*'*™ 
a | | 
3.58 | 3.63 | 3.60 |; — | 1.82 | 1.86 | 1.94 — 0.65 0-63 | 0.65 | — 0.31 | 0.31 | 0.30 _ 
3.52 — 3-57 | '3-45 | 1.69 — | 1.88 | 1.84 0.56 = 0.55 | 0.55 0.38 | — 0.38 | 0-37 
3.69 3.69 | 3.68 | — 1.46 | 1.45 1.49 | 0.59 0.58 0-58 | — 0.21 | 0.21 0.20 “= 
3.60 3.62 | 3.57 | — 1.86 1.74 | 1.72 (|| — | 0.58 0.56 0.54 | — 0.28 | 0.27 0.27 oa 
m 3.54 — _! 3.53 | 3-41 1.71 — | 1.69 ! 1.67 0.64 — | 0.64 | 0.60 om tm 0.22 | 0-23 
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of the reaction appears to require rapid stirring 
of the carbide into the metal at the point of 
application. The effect of depth of immersion 
was not determined for the external feed dis- 
tributor, but it is obvious that there would be 
an optimum depth. 

When finely-ground carbide is heated an ap- 
preciable amount of acetylene is released. This 
acetylene is assumed to be adsorbed on the 
carbide particle and to have formed during the 
screening and grinding operations as a result 
of the reaction of the carbide with moisture 
in the atmosphere. Tests 7 and 8 were made 
to determine the effect of this adsorbed acety- 
lene on the efficiency of the treatment with 
carbide. Some of the minus 20-mesh carbide, 
which had been heated to drive off the adsorbed 
acetylene, was compared with an equivalent 
amount of unheated minus 20-mesh material. 
A slight advantage was indicated for the de- 
gassed material from the results of these two 
tests, but the effect should be verified by further 
tests, since undetermined variables may have 
been the cause of some of this difference. 

It is of particular significance to note the very 
low sulphur content of the metal occluded in 
the dross in most cases. In test 6, in which 
practically complete desulphurisation was ob- 
tained, the sulphur content of the metal in the 
ladle was the same as that of the dross metal. 
The sulphur content of the dross metal was much 
lower than that of the ladle metal in most 
of the tests. The reaction closely approached 
equilibrium only in test 6. The treatment period 
was cut short to avoid excessive cooling of the 
metal, which, after the test, was poured into 
soft-iron castings. A longer agitation period 
should result in more consistent desulphurisation. 

An investigation of the effect of desulphuri- 
sation with carbide on the physical properties 
and microstructure of the treated iron would 
be interesting but was not made, since the main 
objective of the investigation was to determine 
the lower limit of desulphurisation that could be 
expected from this type of treatment. However, 
an increase was observed in the machinability 
of the iron after complete desulphurisation, 
when the samples were drilled for analysis. 

Changes in the composition of the metal dur- 
ing treatment with carbide are shown in Table 
VII. The manganese and phosphorus in the 
metal were unaffected within the limits of 
sampling and chemical analysis. Carbon showed 
greater fluctuation but no regular trend, ex- 
cept in the dross metal, where there was a 
decrease. 

Silicon showed a consistent increase when the 
carbide was applied with the internal feed- 
distributing head, the maximum being 10.1 per 
cent. of the total silicon present. Application 
of the carbide with the external feed distributor 
resulted in a small decrease in silicon content. 


Effect of Carbide Additions on Ladle 
Refractories 

The foundry tests in which calcium carbide 
was used without the addition of fluxes indicated 
that the fluxing action of the carbide on the 
fireclay lining of the ladle would appar- 
ently be slight in this type of desulphurisa- 
tion. The products of the reaction formed a 
dross or crust on top of the metal bath and no 
fluid slag was produced during the operation. 
If carbide-salt mixtures were used there would 
be some opportunity for the alkali to react 
with the lining to form sodium silicate, but the 
corrosion would be much less than with the soda 
ash or caustic soda treatment. The refractory 
costs for desulphurisation with carbide there- 
fore should be correspondingly less. 

Application of Process 

The extent to which calcium carbide may be 
used as an auxiliary desulphuriser will depend 
on the ultimate cost of the treatment of large 
amounts of metal and on the demand for metal 
containing less than 0.02 per cent. S. 
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Desulphurisation with carbide appears to offer 
some advantage over the use of alkalis in the 
production of metal with an extremely low sul- 
phur content. As a sulphur content of 0.02 per 
cent. is approached the efficiency of the alkalis 
decreases rapidly, while the carbide cop- 
tinues to be effective. Metal containing 0.0) 
per cent. or less of sulphur can be produced at 
a cost that does not appear to be excessive for 
this type of metal. ; 

Desulphurisation outside the blast furnace is 
a possible method of producing low-sulphur, 
low-silicon basic iron, as pointed out by Joseph 
and associates (see ref. 9, p. 73), as follows: 

“Moreover, the production of basic iron 

containing about one-half of the normal 
amount of silicon and 0.02 per cent. S or 
under is receiving considerable discussion. 
Since the high temperatures necessary to 
eliminate sulphur in the blast furnace are dia- 
metrically opposed to the production of low- 
silicon iron, desulphurisation outside the blast 
furnace affords a possible means of pro- 
ducing basic iron low in both silicon and 
sulphur.“ 

A part of the cost of the carbide treatment 
can be offset in some instances by operating the 
blast furnace on a more acid slag, which would 
result in a lowering of the coke consumption, 
an increase in production of pig-iron, and in a 
smoother operating furnace. 
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(Continued 
made as near a profitable monopoly as _ pos- 
sible. Whether this is brought about by ex- 
ploiting a basic patent, because of a thorough 
mechanical excellence in some general line, or 
the undercutting of every competitor through 
some special circumstance (for secrets in manu- 
facture have no place in the foundry any 
longer), the fact remains that, with a speciality 
that pays well, or keeps the shop busy making 
stock in slack times, a foundryman need not 
worry about the future as much as he would 
where this is not the case. Foundrymen should, 
therefore, go out of their way a little to en- 
courage new lines of work requiring castings, 
charging this to profit and loss if it becomes 
necessary. Further, they should be constantly 
on the look-out for connections that may mean 
stocking castings. 

Insufficient data are too often given to the 
foundryman to enable him to obtain the best 


results. A close co-operation should be estab- 
lished between the drawing office and the 
foundry. It can be simple to draw a few lines 


on paper but such a vastly different proposition 
to obtain these lines reproduced in sand. By 
having a further knowledge of foundry work 
on the part of the designer, a drawing or 
article could be simplified very often without 
any loss of strength or appearance. A close 
co-operation between the patternmaker and 
moulder is always essential. 

A great amount of time and money is wasted 
through carelessness in machining. It should be 
an essential point in machining to take a cut 
off the top part of a casting first whenever this 
is possible, but so often one sees a casting 
machined all round and the top side, where 
blowholes may be found, left until the last, and 
the casting turns out a failure. -By a simple 
examination of the casting and a cut taken 
from the top side, all this work would have 
been saved. 
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Foundry Relationships 
with Industry 


The relation of the foundry to manufacturing 
enterprise was the theme of an address given 
by Mr. J. M. Srones to the South African 
Branch of the Institute of British Foundrymen, 
He dwelt particularly upon the necessity of 
internal co-operation as well as the desirability 
of maintaining close contact with suppliers and 
customers, and the advice contained in the fol- 
lowing extracts is applicable to every progres. 
sive foundryman. 

Necessarily, the foundry industry is very 
closely allied to many other industries, either 
obtaining supplies of raw materials from them, 
or serving them with castings. It is, therefore, 
of great importance for the foundryman to 
obtain sufficient information concerning the 
materials affecting his interests to enable him 
to buy economically and be in a position to 
detect inferiority in supplies bought, from per- 
sonal knowledge of the processes involved in 
their manufacture; he should also know the 
problems confronting his customers and thus be 
able to serve their wants intelligently. 

The foundryman should make a point of 
visiting a blast furnace producing pig-iron, as 
it would probably be a revelation to him to see 
the differences in practice involved. Similarly, 
a trip to a place supplying a foundry coke or a 
high bituminous coal will give a fair idea of the 
conditions under which these supplies are pro- 
duced, and will leave the foundryman more 
receptive to explanations usually tendered by 
coke suppliers in time of trouble. 

The smaller supplies used in foundry practice, 
such as graphite facings, core binders, etc., 
should be studied. It should not be sufficient 
for the foundryman to be told by a traveller 
that this or that product is the best, but a 
general knowledge of the products should be 
obtained, so that he will not be misled in making 
his purchases. 

The well-posted foundryman is always reason- 
able in his dealings with the allied industries. 
He will not reject wagon loads of pig-iron or 
coke simply on their outward appearance and 
without a fair trial, and while demanding fuli 
value and reasonable service, he tries to culti- 
vate agreeable relations with his fellow business 
men as well as with his competitors. 

A great deal could be said on the matter of 
efficient service to customers. The more the 
foundryman tries to know the wants of his 
trade, the more he will keep in touch with the 
progress made in the lines for which he furnishes 
castings. 

If the expansion of the foundry industry is 
to be successful, attention should be paid to 
foundry inter-relations. This Institute is the 
stepping stone towards expansion; the most 
valuable of the Institute’s efforts are undoubtedly 
those for technical progress and efficiency, as 
these react to the good of the industry. Again, 
the meetings of an institute of this kind serve 
to get foundrymen acquainted and bring out 
latent good qualities which tend to amel‘orate 
hard thoughts brought about by sharp competi- 
tive conditions. 

Labour Problems 

The relation of the foundryman to his em- 
ployees can be a delicate subject. In general, 
the ability to put oneself in the other man’s 
place helps to overcome much of the friction 
certain to be present where men congregate. In 
spite of the inherent selfishness which is part 
of the human make-up, in any works everyone 
is usually satisfied when a plain natural justice, 
tempered with an understanding of unessential 
shortcomings, is dealt out by “ the powers that 
be.” 

The goal every foundryman seeks is the 
acquirement of a line of product which can be 

(Continued in previous column.) 
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FOUNDRY TRADE JOURNAL 


Examinations in Foundry Practice 
and Science 


In order to stimulate interest in the examinations organised by the City and Guilds of London 
Institute, with the fullest co-operation of the Institute of British Foundrymen, we print below 


the questions set for the year 1939. 


The study of these questions should be helpful to those 
students now preparing themselves for the 1940 examinations. 


The time allowed for each paper 


was three hours. 


FIRST PAPER 


Attempt not more than six questions, of which 
it is recommended that one should be question 1. 

The maximum number of marks obtainable is 
affixed to each question. 

Candidates are permitted to use drawing in- 
struments when making sketches. 

Two sheets of drawing paper to be given to 
each candidate. These must be inserted in his 
answer book before it is given up. 


(1) Describe the method of making the mould 
for the casting illustrated in Fig. 1. Show, by 


means of sketches, the joints, vents, any cores, 
(35 marks.) 


runners and risers. 








means of a portable dryer. 
dryer works and what precautions must be taken 
to ensure proper drying of the mould. 
marks.) 


(8) Describe a blackheart malleable annealing 


cycle, explaining what changes occur during this 
process. 


(13 marks.) 
(9) A handwheel or pulley casting with straight 


arms is liable to crack. Explain why, and ex- 
plain what modification in design will overcome 
this tendency. 


(13 marks.) 
(10) Describe the following and state when 


they are used :—(a) Pencil runners; (b) spinning 
gates; (c) horn runners. 


(13 marks.) 
(11) Describe the drying of a large mould by 
Explain how the 


(13 





























‘SECTION AA 


— 


Fic. 1.—Cast-IRON BRACKET. 


(2) Describe the making of any casting involv- 
ing the use of cores to form the outside of the 
casting. State why this method was used. (The 
——7 may consist mainly of sketches.) (13 
marks.) 

(3) Give the composition of a grey cast iron, 
and state for what type of casting it could be 
used. Give the characteristics of this particular 
ron. (13 marks.) 

(4) Describe, with the aid of sketches, the 
making of a core plate 6 ft. by 5 ft. by 2 in. 
thick in open sand, including the preparation 
of the bed. (13 marks.) 

(5) Why are mould facings used? What 
materials can be used and how are they applied 


to (a) green-sand moulds, and (b) dry-sand and 
loam moulds? Your answer may apply to either 
ferrous or non-ferrous castings. (13 marks.) 

(6) Describe the making of a metal pattern 
plate for any casting with which you are 
fam (13 marks.) 

{/) What defects in castings may result from 
using a sand the permeability of which is too 
low? Describe a method for determining the 
Permcability of a moulding sand. (13 marks.) 


(12) Describe any coremaking machine or any 
moulding machine, explaining its advantages and 
limitations. (13 marks.) 


SECOND PAPER.—DRAWING AND 
CALCULATIONS 


Attempt FIVE questions, of which it is recom- 
mended that one should be number 1. 

The maximum number of marks obtainable is 
affixed to each question. 

Drawing instruments should be used for ques- 
tion 1. Sketches in answer to other questions 
should be drawn freehand. 

Two sheets of drawing paper to be given to 
each candidate. These must be inserted in his 
answer book before it is given up. 

A pamphlet containing tables of logarithms is 
given to each candidate; it is to be placed inside 
his answer book and given up at the close of the 
examination. 

The use of a slide rule is permitted. 


(1) Draw, full size, a copy of view A of the 


~1 
~~ 


(2) Make a sketch of a green-sand, dry-sand or 
loam mould made entirely by strickles. Show 
a strickle in position. (15 marks.) 

(3) How many moulds 18 in. by 12 in. by 
8 in. can be made from the sand in a hopper 
which is full of sand and the dimensions of 
which are 3 ft. diameter at top, 2 ft. diameter 
at bottom, and 7 ft. high? Assume for this 
calculation that— 

1 cub. ft. of rammed sand weighs 1 cwt., and 

1 cub. yd. of loose sand (in hopper) weighs 

1 ton. (15 marks.) 

(4) A cast-iron ring is 8 in. inside diameter. 
The cross-section of the metal is circular and is 
13 in. diameter. Find the weight, assuming that 
4 cub. in. of the metal weigh 1 lb. (15 marks.) 

(5) In preparing a facing sand, equal parts of 
floor sand and new sand are taken. If the 
floor sand already contains 6 per cent. of coal 
dust, what percentage of coal dust must be added 
































Fic. 2. 


to the mixture if the facing is to contain 8 per 
cent. of coal dust ultimately? 

(6) Sketch three tools used for finishing a 
mould. State how and why the tools you have 
selected are used. (15 marks.) 

(7) Two wire slings, each specified to lift up 
to 3 tons, were used to lift a casting weighing 
5 tons. One sling was inclined at 15 deg. to 
vertical and the other 30 deg. to vertical. Was 
either sling overloaded, and, if so, by how 
much? A graphical method of solution may be 
used. (15 marks.) 

(8) Make a sketch of a moulding box made 
specially to suit any casting with which you are 
familiar. Indicate the special features. (15 
marks.) 








Book Review 


Specifications for Pipe and Piping Materials for 
High-Temperature and High-Pressure Services. 
Published by the American Society for 
Testing Materials, 260, South Broad Street, 
Philadelphia, Pa. Price $1.25. 

This 143-page compilation (which is bound 
in a heavy paper board with special binding 
rings) provides in convenient form a selected 
group of A.S.T.M. specifications of widespread 
interest in the field of power and piping instal- 
lations. The book has been in widespread ser- 
vice, especially in the utilities field in connection 
with high-temperature and high-pressure work. 
Twelve of the 23 specifications cover various 
types of carbon and alloy steel pipe and boiler 
tubes, etc., including the specifications for classi- 
fication and dimensions of wrought-iron and 
wrought-steel pipe. 

Carbon and alloy steel castings for valves, 
flanges and fittings are covered in four of the 
specifications and forged or rolled alloy steel 
pipe flanges in three other standards. Three 
of the specifications pertain to alloy steel bolting 
materials and carbon and alloy steel nuts. An 


casting shown in Fig 2. Project from this a important addition is the standard on classifica- 


section on line XX in the direction of arrow Y. 


Dimensions should be omitted. (40 marks.) 


tion of austenite grain size in steel with two 
grain size charts. 
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West Yorkshire Foundrymen’s Annual 


Dinner 
SUCCESSFUL FUNCTION IN BRADFORD 


Determined to maintain normal activities as 
far as possible in spite of wartime difficulties, 
the West Riding of Yorkshire Branch of the 
Institute of British Foundrymen held its cus- 
tomary annual dinner on January 13 at the 
Great Northern Victoria Hotel, Bradford. 
Nearly a hundred persons had intimated their 
intention to be present, and Mr. S. Carter, the 
Branch-President, presided over an _ excellent 
gathering. He was supported at the high table 
by the Lord Mayor of Bradford (Alderman 
M. F. Titterington); Mr. Joseph Hepworth, 
M.P. (Past-President of the Institute and of the 
Branch); Mr. H. Forrest, Mr. F. K. Neath, B.Sc., 
Mr. W. G. Thornton, Mr. A. S. Worcester and 
Mr. A. Walker (all five gentlemen being Past- 
Presidents of the Branch); Mr. H. A. MacColl, 
B.Sc. (Branch-President-elect); Mr. -S. W. Wise 
(Hon. Branch Secretary); and Mr. T. Makemson 
(General Secretary of the Institute). Most of 
the guests were accompanied by their ladies. 

Mr. W. B. Lake, J.P., President of the Insti- 
tute (indisposed), Major R. Miles (Senior Vice- 
President) and Principal H. Richardson (head 
of Bradford Technical College) had been ex- 
pected but were unable to attend. Telegrams of 
good wishes were received from Mr. Lake and 
from Mr. Roy Stubbs (Past-President of the 
Institute). 

The Loyal toast having been honoured, the 
CHAIRMAN (Mr. Carter) proposed a toast to “ The 
Visitors.” He recalled that the function was 
inaugurated some years ago with the primary 
object of providing an opportunity of social 
relaxation and friendship in an atmosphere far 
removed from that of the usual monthly meet- 
ings and their everyday occupation. He be- 
lieved they had succeeded so well as to leave 
behind them even that portion of the foundry 
which usually occupied the turn-ups of one’s 
trousers! In offering the warmest of welcomes 
on behalf of the Branch, one recalled with 
gratification the loyalty and support given so 
freely in the past. The members were gratified 
to have present once again the Lord Mayor of 
Bradford; this symbolised the extraordinary re- 
lationship which existed between the Bradford 
civic authorities and the West Riding Branch 
of the Institute of British Foundrymen. He used 
the word “ extraordinary ” deliberately, because 
although the Branch held nearly all its meetings 
in the Technical College of Bradford, it was 
essentially a West Riding Branch and had no 
preferential claim on the beneficence of that 
city. Notwithstanding this, the city authorities 
had adopted the Branch to such purpose that 
the Institute was provided year by year with 
free accommodation for its lectures and with 
many other facilities. He recalled also with 
pleasure the magnificent manner in which Brad- 
ford rose to the occasion in the summer’ of 
1938, when the Institute’s Annual Conference 
was held there. Any success which was then 
achieved was fundamentally due to the excel- 
lent provision made by the civic authorities. 

Mr. Carter regretted that, for the first time 
since the dinner was inaugurated, they assembled 
without being able to call on the President of 
the Institute to speak. He was sure that 
nothing would have given Mr. Lake greater 
pleasure than to have been among them. When 
intimating his inability to attend, the President 
had expressed his good wishes and his satisfac- 
tion that the Branch was so successfully pur- 
suing its activities in spite of the not incon- 
siderable difficulties of the present time. 

Their old and esteemed friend, Mr. Tom 
Makemson, the General Secretary, was present 
as a very able representative of the parent 


body, and they hoped he would carry away with 
him the spirit which had led to the mainten- 
ance of the function in spite of wartime condi- 
tions and travel restrictions. This spirit, said 
Mr. Carter, had not been inculcated because 
of ignorance of the facts of the time, but the 
knowledge that wartime tended to restrict nor- 
mal intercourse had indeed been a deciding fac- 
tor in the Branch’s “ business as usual” deci- 
sion. If it was necessary and advantageous in 
peacetime to have monthly lectures and discus- 
sions and an annual dinner, then the validity of 
the argument was increased a hundredfold with 
the advent of war and its train of “nerves.” 
The inception of this spirit of “ carry on,” which 
was shared by every member of the Branch, 
was due to Mr. Wise, the popular honorary 
Secretary of the Branch. The wisdom of the 
decision had been amply justified by the attend- 
ances at the meetings. 


Recognition of Industry’s Importance 

The Lorp Mayor oF BrapForp (Alderman 
M. F. Titterington), responding, said that in a 
textile centre like Bradford and an industrial 
area like the West Riding they were by no 
means unaware that foundries did exist, must 
exist and would continue to exist, and identity 
of the foundry industry with the affairs of that 
area was such that the local people ‘had every 
reason to be proud and appreciative and hoped 
the industry would long continue to prosper 
in its essential service to the community.’ He 
thought the decision of the Institute to main- 
tain its normal activities was highly commend- 
able. Most organisations were now coming to 
the conclusion that it was desirable, so far as 
ever possible, to keep normal activities alive. 

The Lord Mayor said he was glad to have 
next to him that evening Mr. Joseph Hepworth. 
M.P., who was a Past-President of the Institute 
and of that Branch, and of whom he might 
say they two were happily friendly political 
opponents; he was perfectly certain that Mr. 
Hepworth, one of the outstanding men of the 
foundry industry, must have made an admir- 
able national and area President. 


First Branch Dinner of the Season 

Mr. T. MAKEMSON, deputising for the Presi- 
dent of the Institute. in proposing the toast to 
the West Riding of Yorkshire Branch, conveyed 
the regrets of Mr. Lake at inability to be 
present, and also those of the two Vice-Pres'- 
dents. Mr. Makemson, on behalf of the Insti- 
tute. congratulated the West Riding Branch on 
breaking a record for the present season in 
being the first Branch of the Institute to main- 
tain its annual dinner function. Most Branches 
had maintained their lecture programmes but 
there had been doubts about dinner gatherings. 
Others, he believed, were now following the 
excellent lead given by the West Riding men. 
and there would be other Branch dinners be- 
tween now and the end of March. All the guests 
would appreciate the wisdom of the policy of 
carrying on. The Chairman had made a good 
point when he said that if the Institute was of 
importance and value in normal times it was 
even more valuable when the industry faced the 
unusual problems which arose from the abnor- 
mal conditions of war. The West Riding Branch 
had an enviable record, both locely ard in its 
helpfulness to the Institute, and this was much 
appreciated. He particularly recollected the 
enthus astic manner in which the West Riding 
Branch had pursued the matter of technical 
education for foundry apprentices. 


One was tempted to ask ‘“ What of the 
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future?” None could give a precise answer tg 
that question at present, but whatever imiy) 
be the nature of the future of the indusiry, 

could be taken as certain that the Institute \ cuid 
remain always alert and prepared to play its 
part in the difficult post-war days when 


ihere 
would no doubt be a struggle for trade and the 
successful people would not only be the best 
business men but those who were best fitted 
technically to take advantage of materials and 


conditions and opportunities. That was where 
the Institute could and would assist the industry 
to give of its best in that difficult time. The 
members had good reason to be proud of the 
West Riding Branch and of the line of fine 
Presidents and officers, and especially of the 
man who had for so many years been the 
honorary Secretary—Mr. Wise. He took the 
opportunity of thanking Mr. Wise for his help. 
ful co-operation over that long period. 

After Mr. H. A. MacCo it (Senior Vice-Presi- 
dent of the Branch) had replied to the toast, the 
remainder of the time until almost midnight was 
enjoyed in dancing. 








Spalling of Steelworks 
Refractories 


Last Monday week a lecture on the subject 
of “Spalling of Steelworks Refractories” was 
given to the Sheffield Society of Engineers and 
Metallurgists by Dr. J. H. CHESTERS, of the 
Central Research Department of The United 
Steel Companies, Limited. Members of the Re- 
fractories Association of Great Britain and of 
the Sheffield Metallurgical Association were 
present by invitation. 

The lecturer commenced by differentiating be- 
tween the various types of breakdown described 
as “ spalling,” and suggested that each type could 
best be tested for by a separate method. Thus, 
a test in which a 3 in. by 2 in. by 2 in. test- 
piece was alternately placed in a furnace at 
900 deg. C. for 10 min. and then on a cold 
floor for 10 min. was described for the measure- 
ment of thermal-shock resistance. The best 
“ non-spalling ” chrome-magnesite bricks with- 
stand 30 reversals in this test, while for less 
severe positions, e.g., ladles, a spalling resistance 
index of, say, 10 reversals is considered ade- 
quate. 

Spalling due to “nipping,” e.g., when an 
open-hearth roof is heated up too rapidly and 
most of the stress is thrown on the bottom 
surface, can be avoided by proper expansion 
allowances, suitable expansion joint packings, 
e.g., felt, and careful heating-up. 

Spalling may also be due to changes in the 
surface of the brick brought on by heat or 
slag action. Thus, boiler refractories frequently 
spall due to surface vitrification, while chrome- 
magnesite bricks, when used in open-hearth 
furnaces, tend to spall due to absorption of iron 
oxide and consequent swelling. ; 

In certain cases, as with magnesite bricks 0! 
high thermal-shock resistance, the cause of spall- 
ing is still obscure. That the surface of the 
brick becomes altered both chemically and 
physically is obvious, but just what change I? 
property causes the spalling is still not clear. 
The general suggestion that it is due to differ- 
ences in thermal expansion between the used 
and unused portions is not confirmed }} 
laboratory tests. oil 

The lecturer also dealt with the application o 
thermal-shock tests to casting-pit refractories. 
and the recent work of Dr. Roberts on the 
elasticity of chrome products. The importance 
of the “internal give” shown by chrome 


magnesite bricks was emphasised. 

The lecture, which was illustrated by lantem 
slides, was followed by a discussion in which 
Mr. Rees, Prof. Fearnsides, Mr. Etchells, Mr 
Lynam, Mr. Barkwell, Dr. Jay and others too 
part. 
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Effect of Aluminium 


FOUNDRY TRADE JOURNAL 


and Antimony on 


Cast Red Brass’ 


By H. B. GARDNER and C. M. SAEGER, Jun. 


Introduction 
Upon the recommendation of the American 
Society for Testing Materials, the Non-Ferrous 
Ingot Metal Institute has sponsored at the 
National Bureau of Standards, since 1930, a 
study of the physical properties of copper-base 
alloys. A typical alloy of the red brass group, 


individual impurities to the alloy. 
time studies have been made of other elements 
added individually, and the influence of these 
elements on the physical properties of the alloy 
has been determined. 
on the effects of aluminium and antimony on 
the remelted alloy are presented. 


Since that 


In the present Paper, data 
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Specimens were cast at three pouring tempera- 
tures: 1,065 deg C., 1,150 deg. C., and 1,230 
deg. C. 

Determinations of the following physical pro- 
perties were made on each bar: Tensile proper- 
ties, density and Brinell hardness. In addition, 
electrical resistivity, the ability to withstand 
hydraulic pressure and the fluidity or running 
property when cast in a green sand mould were 
determined. Special test specimens were re- 
quired for measurements of the two latter 
properties. 

Materials and Methods of Casting 

Virgin copper, tin, zinc and lead similar in 
grade to those reported in 1932 were used. By 
chemical analysis the only significant impurities 
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Fic. 1.—EFFECT OF ALUMINIUM ADDITIONS ON YIELD STRENGTH AND TENSILE 
STRENGTH OF CasT Rep Brass (85-5-5-5) TEsT BARS. 
SHows MINIMUM TENSILE FOR THIS ALLOY (A.S.T.M. Spec. B 30-36). 


widely used in industry, having the nominal 
composition of 85 per cent. copper and 5 per 
cent. each of tin, zinc and lead, has been under 
investigation. 

In 1932, a Paper was presented before the 
A.S.T.M. containing the results obtained on the 
study of the effect of type of test bar and of 
pouring temperature upon the physical proper- 
ties of this alloy when made from virgin metal 


Fic. 2.—EFFECT OF ANT 
STRENGTH OF CAST 
SHOws MINIMUM TE 
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In carrying out this phase of the work three 
types of test bars were used. These were the 
sand-cast 4-in. web fin-gate bar, the immersed- 
crucible bar and the no-side-chill bar cut from 
a chill-mould ingot. Dimensioned drawings of 
each of these types of test bars were shown in 
the first Paper’ of this investigation. By using 
these three types of test bars, it was possible 
to obtain comparative data on the physical 











IMONY ADDITIONS ON YIELD STRENGTH AND TENSILE 
Rep Brass (85-5-5-5) Test BARS. BROKEN LINE 
NSILE FOR THIS ALLOY (A.S.T.M. Spec. B 30-36). 


found in the metal of these grades were approxi- 
mately 0.005 per cent. of iron in the copper, 
0.01 per cent. of iron in the zinc, 0.015 per 
cent. of iron and 0.1 per cent. of bismuth in 
the lead, and 0.02 per cent. of iron in the tin. 
Commercial antimony in small amounts was 
used for metallic additions. A  copper- 
aluminium “hardener,” containing approxi- 
mately 50 per cent. aluminium, was prepared 
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IN AREA OF CAST RED BRASS. 


[ho next phase of the investigation was to 
stud, the effect of impurities on the physical 
Properties of the alloy, made from remelted 
me A Paper* was presented before this 
Soc in 1933 containing the results of the 
stud { the effects of sulphur and iron as 





ed by permission of the Director, National Bureau of 
ind presented at a session on Non-Ferrous Founding 
Annual Convention of the American Foundry- 
‘lation. The authors are Research Associate and 
llurgist, National Bureau of Standards, respectively. 


(a) Specimens uninfluenced by pouring or mould 
conditions, obtained in a _ suitably covered 
crucible immersed beneath the surface of the 
molten metal, (b) specimens cast in green sand 
moulds, and (c) specimens cast in chill moulds. 
The test bars were representative of heats of 
the remelted alloy to which additions of 
aluminium from 0.005 to 0.10 per cent. had 
been made, and from heats containing additions 
of antimony ranging from 0.10 to 0.25 per cent. 


IN AREA OF CAST RED BRASS. 


and was used for small additions of aluminium. 


Moulding, Melting and Pouring 

Early in this investigation a “ standard prac- 
tice” of moulding, melting and pouring was 
adopted. This consisted in the preparation of 
a stock material made from virgin metals melted 
in a high-frequency induction furnace of the 
“ lift-coil” type and cast into ingots. A _ por- 
tion of the stock (approximately 100 lbs.) was 
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melted, as needed, under a soda ash slag in a 
double-wall clay-graphite crucible. A double- 
wall crucible, with the interstices filled with 
chrome ore, was used to avoid an excessive 
temperature drop during the casting of the test 
bars. Even when this special crucible was used 
it was found that there was a temperature drop 
of the molten metal of 25 deg. C. during the 
pouring of the 12 moulds at 1,230 deg. C. The 
drop in temperature of the molten metal was 
less for lower pouring temperatures, being only 
15 deg. C. at 1,065 deg. C. Because of this 
cooling of the molten metal, during the pouring 
of each set of specimens, the first bar in each 
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A definite but somewhat irregular decrease in 
tensile strength may be observed. A comparison 
of the data with the “ minimum tensile strength 
expected for this alloy” (12 tons per sq. in.), 
indicated by the broken line,’ shows that the 
addition of even 0.005 per cent. aluminium (the 
amount now permitted in A.S.T.M. specification 
B 30-36) adversely affected the alloy. The re- 
sults in Fig. 2, however, indicate that antimony 
did not have a very pronounced influence on the 
tensile properties of this alloy. A comparison of 
the values obtained with the three types of test 
bars with the “minimum tensile strength ex- 
pected,” indicated by the broken line, shows that 
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in Fig. 6 for antimony, it may be said tha‘ the 
indentation hardness of the alloy was influenced 
to only a small degree by either added element, 
The addition of aluminium tended to |ower 
slightly the hardness but additions of antimony 
did not result in a significant deviation from the 
hardness of the untreated alloy. 


Electrical Resistivity 
Determinations of electrical resistivity were 
made on the machined specimens used subse- 
quently for tension tests. These determinations 
were carried out in accordance with the pro- 
cedure recommended by the A.S.T.M.° 
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AND BRINELL 


group was poured at a temperature of 10 deg. C. 
above the nominal pouring temperature. The 
mean pouring temperature for each group of 
bars therefore is a close approximation to the 
desired pouring temperature. 

The green sand moulds used were prepared 
from grade 00 Albany sand. A _ permeability 
number of 12 to 16 (A.F.A. units), a compres- 
sive strength of 5 to 7 lbs. per sq. in. and a 
moisture content of 6 to 7 per cent. were main- 
tained throughout the preparation of all of the 
green sand moulds. 

Antimony additions were made without diffi- 
culty directly to the molten alloy through the 
soda ash slag. However, considerable difficulty 
was encountered at first in retaining the desired 
amount of aluminium in the alloy. A method 
found satisfactory for retaining the desired 
amount of aluminium was as follows: The metal 
was melted under a soda ash slag which was 
later removed and replaced by a cover of hot 
charcoal. The necessary amount of the copper- 
aluminium hardener was thrust through the 
charcoal into the molten metal and the stirring 
action of the furnace ensured a thoroughly uni- 
form distribution throughout the molten metal 
in the crucible. The melt was then brought to 
the desired maximum temperature (56 deg. C. 
above the pouring temperature), removed from 
the furnace, allowed to cool to the first pouring 
temperature and poured into the moulds. 

Results and Discussion 

The tensile properties were determined with 
an Amsler universal testing machine of 20-ton 
capacity, adjusted to give a rate of travel of 
the free cross-head of 0.1 in. per in. per min. 
The test specimen used was 0.505 in. in diameter, 
with threaded ends and a 2-in. gauge length. In 
most cases the determinations of tensile strength 
of the duplicate bars agreed within 1,000 Ibs. 
per sq. in. (about +3 per cent.), although there 
were a few larger variations. In such cases the 
higher values were accepted as being more 
characteristic of the sound metal. 

In Fig. 1 are shown the results obtained on 
the remelted alloy containing additions of 
aluminium in progressively increasing amounts. 
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RESISTIVITY 


most of the bars had a tensile strength well 
above this “ minimum.” 


Yield Strength 

Figs. 1 and 2 show also the data obtained for 
yield strength of the alloy containing progres- 
sively increasing small additions of aluminium 
or of antimony. The method used was that 
outlined in the A.S.T.M. Standards (1933)* for 
a permanent set of 0.1 per cent. 

According to Fig. 1 the influence of 
aluminium in the sand-cast test bars was to pro- 
duce a gradual reduction in yield strength which 
became more pronounced as the pouring tem- 
perature was increased. For the other types 
of test bars, however, the apparent effect on 
the yield strength was by no means uniform. 
As shown in Fig 2, antimony, in the small 
amounts used, did not have a marked influence 
on the yield strength of the alloy. 


Ductility 
The properties, elongation and reduction of 
area, which may be considered as criteria of the 
ductility of an alloy, will be considered together. 
In Fig. 3 are shown the effects of aluminium 
additions on both elongation and reduction in 
area. The decrease in both properties was quite 
large, and, particularly for the sand-cast test 
bars, was rather uniform as the aluminium con- 
tent was increased. From the results obtained 
with the specimens containing antimony (Fig. 4), 
however, it cannot be said that antimony itself 
adversely affects these properties. The varia- 
tions noted were inconsistent and, for several 
test bars with the higher percentages of anti- 
mony, results superior to those of the plain re- 

melted alloy were obtained. 


Brinell Hardness 

Brinell indentations were made on _ longi- 
tudinal parallel flat faces £ in. in width, 
machined on the threaded portions of the 
broken tension specimens. As recommended by 
the A.S.T.M. for testing non-ferrous materials, 
a 500-kg. load was applied for 30 sec. on a ball 
10 mm. diameter. According to the results, 


shown in Fig. 5, for aluminium additions and 
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ELECTRICAL RESISTIVITY 


In Fig. 5 it is shown that the added aluminium 
greatly increased the resistivity of the alloy. For 
both the sand-cast and the no-side-chill test 
bars the resistivity increased progressively with 
the increase in aluminium content. 

In Fig. 6 the data show a definite increase in 
electrical resistivity with the corresponding addi- 
tion of antimony. With the exception of the 
immersed-crucible bars cast at 1,230 deg. C., 
maximum values were obtained with the addi- 
tion of 0.15 per cent. antimony. 


(To be continued.) 
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Induction Furnace Refractories 


B. W. Moaatis, discussing refractories used in 
high-frequency furnaces at the autumn meeting 
of the Refractories Division of the American Cera- 
mic Society, described three methods of building 
up the furnace lining. The first, often used with 
an acid lining, is to ram the refractory around 4 
wooden core, which is then removed and the lining 
dried, as by inserting a carbon core and turning on 
the current. The second method of forming the 
lining is to use an asbestos cylinder closed at one 
end as a form around which is packed the lining, 
usually a basic material in this method. The first 
melt in the furnace destroys the cylinder, which 
floats off as slag. A welded-steel cylinder is some- 
times used instead of asbestos, but the steel occa- 
sionally splits. The third method, which is applic- 
able chiefly to small furnaces, is to use a clay 
bonded magnesia crucible around which magnesia 
flour is rammed. The chief special refractorics 
used in linings are sillimanite, zircon (ZrSiO,), 4 
mixture of 40 per cent. alumina and 60 per cent. 
magnesia, and calcined alumina itself. Zircon has 
a tendency to be softened by iron oxide. 
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Some Notes on Liquid Shrinkage 


and Contraction 
By E. LONGDEN, A.M.I.Mech.E. 


What is Soundness? 


What is really inferred by soundness in cast- 
ings? Soundness can only be defined to mean 
that a casting is perfectly acceptable for the 
duty it must perform and contains no defect 
which can be described as unsoundness in its 
particular category. There appears no other 
“yardstick,” since soundness covers so many 
phases in a casting. The degrees of soundness 
necessary for a particular type of casting may 
mean unconditional rejection in another class 
or type of casting. 

A street gully or a balance weight which is 
poured with the most common of metals at 
indifferent temperatures, and under the most 
elementary of moulding conditions, is considered 
sound if the exterior shape be correct. The 
vast majority of such castings would be con- 
sidered unsound if the surfaces were machined, 
which would reveal defects otherwise hidden 
from view. On the other hand, an open-grained 
structure in the slideways of a machine-tool bed- 
plate, or the bore of a steam or internal-combus- 
tion cylinder, may be considered porous and 
thereby unsound for the particular casting. 

Again, the general open-grain structure of an 
ingot mould is considered very necessary, and 
in such a casting a mark of soundness, because 
the cast iron must be capable of responding to 
thermal shocks of repeated heating and then 
comparatively sharp cooling. 

The prevailing and commercial view of sound- 
ness embraces superficial or deep-seated defects 
revealed, or shown up, by some form of test as 
blowholes, porosity or sponginess, cavities and 
cracks. If a casting cracks in service, whether 
due to design or foundry practice, then it is 
considered that the stresses have not been so 
far controlled, and taken care of during manu- 


facture, and that the casting has, therefore, been 
unsound. 


Test-Bar and Casting 

It is a well-accepted opinion that soundness 
cannot be measured by the performance of test- 
bars. Is there a responsible and mature foundry- 
man who has not at some time obtained a splen- 
did yield on a test-bar, then to find his casting 
fail on test after machining? At another time 
a test-bar has failed to meet the specification, 
but the casting represented by the bar has turned 
out to be an obviously, and, by other tests, a 
very high-class casting in every respect and 
quite sound. 

Generally speaking, it is thought necessary 
that it is of far greater importance for a cast- 
ing to be sound than to possess a defect in some 


part and a high degree of strength in the good 
Sections 


Constitution of Metals 
The constitution of a particular metal or alloy 
must be understood to obtain satisfactory re- 
sults. The quality and soundness of a casting 
are profoundly influenced by the manufactur- 
ing methods employed. The sensitivity of the 


metal to the gating and feeder heads and the 
charact of the mould materials is very con- 
‘iderabl:. Liquid shrinkage and contraction 
ge ortion are influenced in varying degrees 
WY desion, 

Po rare exceptions, metals employed for 
asting 


‘re not pure but are mixtures of metals 
and elements of a semi-metallic nature, and 
dissolv« and semi-dissolved gases. The con- 
Stituents of the metal will possess different 
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This lecture was delivered to a meeting 
of the Lancashire Branch of the Institute 
of British Foundrymen, which was attended 
by a large number of members of the Man- 
chester Association of Engineers. Mr. 
A. L. Key presided. 





characteristics and different solidification points 
during the cooling of the metal. Whilst there 
are general similarities in the changes which 
take place during the cooling down of all metals 
from fluid to solid and to normal temperature, 
changes vary in degree and intensity according 
to the type of alloy. Therefore, an understand- 
ing of the process of solidification and solid 
cooling rate is of primary importance. The 
changes which take place are both chemical and 
physical, the changes taking place at a critical 
temperature, according to the alloy contents— 
metals and impurities. The behaviour of crystal- 
lisation in an alloy or impure mixture of metals 
will be considerably modified by the varying 
solidification points, crystal growth, gas con- 
tent, and shrinkage of the differing constituents 
forming the alloy. 

Other changes, also, take place in metals after 
solidification by segregation and diffusion of 
the constituents in the structure of the solid 
metal. Slow cooling favours the maximum 
segregation, or diffusion, and quick cooling the 
minimum change. Heat-treatment of metals is 
based on these alterations in the structure in 
the solid state. The malleablising and soften- 
ing of hard or white cast iron, and the temper- 
ing and hardening of steels and non-ferrous 
alloys, such as aluminium and gunmetal, may 
be referred to in this connection. 

On solidification, metals will change in 
volume. With one or two exceptions, such as 
with bismuth and cast iron under certain con- 
ditions, which expand on solidification, metal 
shrinks. 

After solidification, the general body of the 
casting reduces in volume until room tempera- 
ture is reached. This solid reduction in volume 
or contraction, as with freezing rate, may be 
accelerated or retarded by mould influences and 
pouring temperatures. Since the density of the 
metal can be much influenced by freezing rate, 
these influences are of primary importance. The 
more rapidly the metal solidifies and cools to 
below its particular critical temperature ranges, 
the greater the density of the metal or alloy. 

Steel and most non-ferrous alloys have a 
high liquid shrinkage, which may vary from 
about 8 per cent. in an aluminium bronze or 
steel to about 5 per cent. in a common brass; 
bismuth stands out as a clear exception, with 
a slight expansion on freezing. One can well 
imagine that in a high phosphor bronze (0.25 
per cent. P) poured under average sand-mould 
conditions, voids will be present up to perhaps 
4 or 5 per cent. of the mass of the casting. 


Balancing Action of Cast Iron 


Cast iron which solidifies to produce a grey 
fracture will have its liquid shrinkage reduced 
by the precipitation and growth of graphite. 
the amount of shrinkage varying with the 
amount and size of the graphite particles. The 
amount of fluid shrinkage in normal sand- 
moulding practice amounts to from about 1.0 
per cent. in a very soft hematite iron to 2.5 per 
cent. in a close-grained cylinder class of iron. 


8) 


If a steel or aluminium-bronze freezes with 
a shrinkage of the order of 8 per cent., this 
means that each solid crystal occupies only 92 
per cent. of the volume of the liquid from which 
it was formed. Therefore, density and sound- 
ness of metal are markedly influenced by the 
freezing range as determined by the composi- 
tion, pouring temperature, temperature and con- 
dition of the mould material, sections and mass 
of the casting. Consequently, close study is 
made as to correct pouring temperature. With 
bronzes and aluminium the temperature is 
usually controlled by pyrometer readings, cor- 
relating the known cooling range of the par- 
ticular alloy with the mass section of the cast- 
ing to be produced. 

The shrinkage propensities of a metal or alloy 
will command consideration of the sensible dis- 
position of runner and riser, gates and feeder 
heads. With quick-freezing metals the most 
successful combination of temperature control 
and feeding headers will be shown by a rapid 
sinking of the metal in the heads a few seconds 
after pouring. 

It may not always be possible to locate feed 
headers so that liquid metal will reach a heavy 
section cut off by an intervening thinner sec- 
tion, or a section which by virtue of its location 
will remain fluid longer than similar sections 
having quicker cooling outside areas. In such 
cases a metal or a material of high heat-conduc- 
tivity may be inserted in the mould or core 
opposite the areas which are late to freeze nor- 
mally. This artifice is termed “ densening.” 
The use of densening on non-ferrous alloys or 
steel does not function so effectively as with 
grey cast iron, which holds large quantities of 
graphite carbon. The judicious application of 
denseners to heavy sections or hot locations of 
any class of metal, however, will facilitate a 
rapid passage of such sections from liquid to 
solid, the quota of shrinkage metal being drawn 
from the areas which solidify later and which 
have more immediate contact with suitably dis- 
posed feeder heads. The general effect of 
densening a casting is to speed up the freezing 
of the entire casting, thereby creating the de- 
sired shortest freezing range with its great in- 
fluence on soundness and grain size. 

Gases 

Gases are absorbed during the smelting, melt- 
ing and refining of metals, the absorption in- 
creasing with a rise in temperature, and there 
is a tendency for such gases to be occluded on 
cooling. The extent to which gases are occluded 
or retained by the metal provides serious study 
if the maximum success and sound castings are 
to be obtained. 

Molten steel dissolves large quantities of gas, 
which at the higher temperatures may exceed in 
value several times that of the cold steel. The 
steelmaking process being one of oxidation, de- 
oxidation and refinement, will tend to retain 
hydrogen, carbon monoxide and nitrogen, the 
amount retained by the metal being dependent 
upon the degree of refinement reached or de- 
sired in a particular class of steel. 

Cast iron may hold a similar range of gases 
as steel, but the volume held by the metal at 
any stage will be considerably less than steel, 
due to the presence in the metal of efficient de- 
oxidisers and degasifiers, such as silicon, man- 
ganese and phosphorus. 

The amount of gases absorbed by non-ferrous 
alloys is considerable, certain metals and alloys 
being very sensitive to oxide and gas absorp- 
tion. The gases absorbed are hydrogen, 
oxygen, carbon monoxide, sulphur dioxide and 
nitrogen, and perhaps other combinations of 
gases. 4 

The amount of gas absorbed and occluded 
will be modified by the melting practice, pour- 
ing temperature and nature of the alloy. A very 
slow cooling rate will favour the liberation of 
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the maximum amount of gas, but will create 
generally large crystals in the metal. An inter- 
mediate cooling rate will be conducive to the 
metal occluding gas which cannot liberate itself 
from the solidifying metal, and may result in 
general porosity, cavity and blowholes. In 
aluminium, this stage is characterised by the 
appearance of numerous pinholes throughout 
the metal section. A rapid freezing rate allows 
little time for gases to become liberated. With 
gases held firmly in solution, very sound cast- 
ings are produced. 
Gates and Feeder Heads 

It is usual, when considering gating and feed- 
ing castings, particularly in connection with non- 
ferrous castings, to combine the two functions 
at one point, so that hot feeding is ensured. 
This is quite good practice with certain types of 
castings. It is, however, not always advisable 
and is less practicable in most types of large 
castings. If the feeding point happens to coin- 
cide with the best delivery gate point, then there 
is the best combination so far as feeding is 
concerned. Yet there is to consider, side 
by side with such a decision, the effect of local 
over-heating of the mould and the slow cooling 
encouraged and supported by the additional 
metal at the delivery entrance gate and feeder- 
head areas. 

It has been thought necessary to avoid intro- 
ducing metal into a mould in more than one 
stream. With this point of view the author 
cannot agree as always being the best way to 
introduce metal into a mould. There are un- 
doubtedly certain types of castings which lend 
themselves to being poured at one single point 
of entry. 

Gates to provide the admittance of metal to 
moulds must be arranged of suitable dimensions 
and located with a view to the freezing range 
of the metal and its influence on fluidity and 
the elimination of very hot zones where the 
metal enters the mould. 

Liquid or fluid shrinkage of certain non- 
ferrous alloys and steel will range between 5 
and 8 per cent., depending upon the nature of 
the alloy. Consequently, to provide for this 
shrinkage from 20 to 50 per cent. of additional 
fluid metal is needed in the form of chubby and 
large reservoirs or headers. So much metal 
above the amount needed to supply shrinkage is 
required, because the headers must be main- 
tained in a fluid state until the casting is fed 
solid. Several methods of reducing the amount 
of head metal have been tried. Various com- 
pounds which produce exothermic reactions, 
thereby prolonging the fluidity of the headers, 
have been tried with limited success. For steel, 
heat generated by electricity (by electric arc 
struck between electrode and the metal) in the 
header has had reasonable success. Phosphor 
copper introduced into feed headers will pro- 
long fluid feeding periods. 

Fluid shrinkage feed gates are arranged on 
the upper parts of the mould disposed over 
heavy sections, or where the metal will remain 
fluid until the casting is set generally. It is not 
always practicable adequately to feed a com- 
plicated casting with fluid metal. Heavy sec- 
tions may be cut off from all possibility of being 
supplied with fluid shrinkage feed. In such 
cases, if the design cannot be altered by light- 
ening, then metal inserts may be employed. 

Relief riser gates are located at various 
points of a mould to reduce the pressure of gas 
generated and present in the mould, so that the 
metal will not be impeded in filling the most 
remote, complicated, or thinnest sections. The 
riser gate is also useful in relieving fluid-metal 
«and gas pressures, on the upward lift of the 
mould at the moment of complete filling, there- 
by reducing the danger from metal escaping 


from the mould, and, perhaps, spoiling the cast- 
ing. 


FOUNDRY TRADE JOURNAL 


Metallostatic Pressure 


Pressure of the fluid head of metal has a very 
profound effect on soundness in all metals. The 
greater the height of the head of the runner or 
riser gates, the greater the possibility of sound- 
ness in castings. Whilst the pressure of the 
head of metal has little or no direct effect on 
closing and refining the crystal structure of 
metal, the influence on soundness is due to the 
elimination of gases and gas pressure inside the 
mould and cores. The head pressure forces 
gases to evacuate from the mould cavity through 
riser gates, or pass through the. natural and 
artificial vents provided in the mould and cores. 
This evacuation takes place before the metal 
has solidified in the runner, riser or feeder gate 
connections and heads, so that metal feeds for- 
ward to take the place of the spaces occupied 
by gases. The late evacuation of gases from 
moulds and cores is a greater cause of unsound- 
ness than has yet been recognised by the aver- 
age foundry authorities. If gases are slow to 
evacuate from a mould, the natural feed from 
the gates may be impossible, due to prior freez- 
ing of the metal. Finally, when the gas has 
evacuated, certain areas of metal will exhibit 
either distinct depressions on the face of the 
casting, or will show porosity after machining 
or tests by air and water pressure. If founders 
will pay attention to this phase of moulding 
practice, they will be agreeably surprised at the 
improvement wrought by the combined effect 
of ample head pressure in conjunction with 
generous gas outlets in moulds and cores. 


Densening and Chilling of Metal 


The rate of solidification and subsequent 
cooling rate of metals have considerable in- 
fluence on the general properties of an alloy. 
The solidification and cooling rates are deter- 
mined by the following factors: —({1) Composi- 
tion of the metal; (2) melting temperature, 
latent heat and super-heating; (3) pouring tem- 
perature; and (4) influence of mould materials. 

The mould influences depend upon the heat- 
conductivity, strength, rigidity, and gas-forming 
properties of the material composing the mould. 
Generally, the greater the density of the mould 
material, the greater the heat-conductivity, 
rigidity and freedom from gas-forming elements. 

Sand composing a mould is a poor conductor 
of heat. The voids around sand grains are 
probably 15 and 25 per cent. of the bulk of the 
sand. The voids are filled with air or other 
gas. The thermal conductivity of gas is much 
lower than the silica and other materials com- 
posing the sand. Sand facing the metal and 
for some distance back from the face of the 
mould may lose as much as 15 per cent. of 
weight when subjected to molten metal tem- 
perature due to gasification of organic matter 
and dehydration of the iron oxide and clay 
bond, etc. This means that the rigidity of the 
walls of the mould is being steadily reduced, 
and its density being lowered as the metal is 
freezing. A restricted evacuation of gas from 
the mould cavity, especially when the mould 
contains intricate cores, will retard the settling 
of the metal in a mould. 

The various influences, namely, composition 
of the sand, its rigidity, density, heat-conduc- 
tivity and the rate at which gas is evacuated 
from the mould, affect all metals to a degree 
depending upon the inherent properties of the 
metal. 


Directional Control of Graphite Growth 


Grey cast iron is the metal which is most 
affected by mould influences. This metal holds 
appreciable quantities of graphite which is 
formed during the solidification and cooling of 
the metal. The precipitation of carbon from 
carbide to form graphite means an expansion. 
On the solidification of the first layer of metal, 
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cast iron, therefore, will tend to distend its 
shell if the mould material will allow it ‘o do 
so, in addition to an expansion toward: the 
still molten interior of the metal section. Pres. 
sure will progressively continue to be exerted 
on the unsolidified interior of the metal by the 
progressive growth of graphite and the pressure 
of the contracting solidified exteriors of the 
casting. These forces reduce the apparent 
liquid shrinkage exper:enced in grey cast iron 
compared with other metals. 

The amount of resistance to outward cxpan- 
sion of the first solidified layers of cast iron 
depends upon the rigidity and the force set up 
by the contracting shell of the casting, the speed 
of which is determined by thermal conductivity 
of the metal. It is proved by the experiments 
to be outlined that the degree of soundness in 
a grey iron casting increases with an increase in 
the thermal conductivity and rigidity of the 
mould, and also with the freedom from or the 
rate of evacuation of gases formed in a mould. 


DENSENERS AND CHILLS 


Chills are often employed with most metals 
to help to equalise the rate of cooling between 
heavy and light sections, hot locations induced 
by junctures of: metal, or enclosed portions of 
a mould, or core, and denseners are used gener- 
ally to close the grain of all classes of alloys 
used for castings, in addition to eliminating 
local porosity and cavity. 


Steel 


Steel chills are used when making steel cast- 
ings to aid in balancing the rate of cooling be- 
tween thick and thin sections and to allow pro- 
gressive liquid shrinkage from feed headers to 
eliminate porosity, cavity, and also local frac- 
tures and hot-tears from irregular contraction. 
The application of chills to steel must be exer- 
cised with caution since such a device may, 
whilst removing a cause of a certain type oi 
defect, introduce another one. To prevent hot- 
tears it is necessary carefully to study the sec- 
tions of the casting and the chill to be used, so 
that the chilling action be not too severe; other- 
wise the sudden contraction of a comparatively 
thin section of steel, especially if attached to a 
thick section, may cause a crack. Chills should 
vary in cooling effect to suit the circumstances. 
Very light chills, or silicon-carbide blocks, well 
covered with refractory and soundly located in 
the face of the mould, so that the edges of the 
chill cannot be gripped by the contrasting steel 
casting, can be recommended. 

Non-Ferrous Alloys 

Chilling is practised in certain classes of nom 
ferrous alloys, such as aluminium and man- 
ganese-bronze alloy castings. Chills are located 
on heavy sections of metal which do not imme- 
diately communicate with a feeder head, the 
rate of cooling being such that the necessar} 
liquid shrinkage is met by the thinner section 
which cools more slowly than the heavy chilled 
section. The thin section is fed in turn by the 
metal in the feeder gates. Chills are applied 
in a much lesser degree to other grades of non 
ferrous metals. The wearing surfaces of heavs 
high-tin phosphor-bronze castings, such as bear 
ings, are often densened by the application (! 
cast-iron or copper chills. Large quantities © 
round and variously sectioned bars and strips 
are regularly made in metal (chill) moulds . 
many alloys, especially the phosphor-bronz 
series. 

Cast Iron 

The application of chills to white-iron 
ings for malleablising may be practised as [01 
steel. Chills used for grey iron castings cous 
be more correctly termed “ denseners,” becaus’ 
the device is not only applied to eliminate - 
shrinkage defects, but also to increase the den- 
sity of wearing and sliding surfaces. 
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For Qualit 
astings 





In locomotive castings such as 
that shown below, Stanton - Dale 
Refined Iron was used. Dale Iron 
was chosen for all the ten Coronation 
class engines and can be confidently 
used in the manufacture of all high 
duty castings to rigid and narrow 
specifications. 


The Coronation Scot (L.M.S. Photo) 


STANTON-DALE 
REFINED PIG IRON 


Produced under the most rigid chemical control, 











| | 
a a a nnn a Stanton-Dale is a refined iron of dense, close-grained 
bed ‘% ‘te ‘%e % structure, with a total carbon of 2°6 to 2’9 per cent. 

A 19-21 | 0-06 0-7 0:8-1°5 2-6-2:8 The use of “Dale” iron will give a tensile strength 
B 14-16 | 0:07 0-7 0°8-1°5 2°6-2°8 of 16-18 tons per square inch, and it is in wide de- 
aes - oe a eg otis mand for the production of motor car cylinder blocks, 
E | 0-90-11 0-08 0-25 0°8-1°5 2:7-2°9 locomotive cylinders, hydraulic and pressure work—ir, 
F | 1-416 0-07 0°25 0°8-1°5 2°7-2°9 fact for all high duty requirements. 
G 1-9-2°1 0:06 0°25 0°8-1'5 2°7-2°9 


Any analysis can be supplied to meet individual 


In addition to the above standard grades, this iron can be supplied requirements. 
to individual specification. 














The Stanton Ironworks Company Limited, Near Nottingham 


The largest producers in Great Britain of foundry pig tron for the free marke: 
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CONTRACTION AND DISTORTION 


The amount of contraction and degree of dis- 
tortion in the various classes of ferrous and non- 
ferrous alloys will have relationship particularly 
to the physical properties of the alloys, but also 
to other conditions, including:—{1) The class 
of alloy; (2) melting and pouring temperature 
and super-heat of the metal; (3) design, section 
and volume in comparison with its section; (4) 
size, shape, location and distribution of runner 
and riser gates; (5) character of the mould and 
core materials and their conditions when the 
metal is poured into the mould; and (6) the 
method of moulding and core-making. 

Wherever a casting encloses cores or portions 
of a mould, or carries varying sections, or mass, 
and is a composite unit, the standard contrac- 
tions will not be quite in line with established 
standards. In such cases the amount of con- 
traction will be less than the standard laid down 
for any particular class of alloy. Under the 
conditions, stress and distortion occurs. If dis- 
tortion is not obvious, it can be readily under- 
stood that stresses are present in the casting. 
This strained condition of the metal structure 
is taken care of in most steel castings by suit- 
able heat-treatment, either during the cooling 
down of the casting or subsequent to the 
primary cooling-down phase. Many classes of 
aluminium and malleable-iron castings receive 
heat-treatment during or after the cooling down 
of the casting from the pouring temperature. 
There is also a number of types of grey iron 
castings which may be subjected to heat-treat- 
ment to relieve stresses. Additionally, con- 
sideration is given to the method of moulding, 
so that enclosed portions of the mould or cores 
will offer the least resistance to the contraction 
of the metal. 

‘When all conditions have been understood, it 
will be necessary to modify standards, and to 
make allowances in the construction of a pat- 
tern or in the mould, so that distortion may be 
counteracted. Such allowances may be in the 
form of dimensional accommodations, or by 
suitable bonds or contours—camber—which, 
being a reverse to the natural contraction ten- 


dency of the metal, will produce castings which 
are of correct shape. 





At the conclusion of his lecture the author 
exhibited a considerable number of lantern 
slides showing many old and new photographs 
and drawings to illustrate the views put for- 
ward in the Paper. 


DISCUSSION 

A vote of thanks was heartily accorded to 
the author, on the proposition of Mr. L. 
Massey, of the Manchester Association of En- 
gineers, seconded by Mr. A. PHILLIPs. 

Denseners and Porosity Movement 

_ MR. DUNLEAVY (Newark-on-Trent), in open- 
ing the discussion, reiterated the query, What 
was soundness? He understood that soundness 
depended upon the opinion of the customer; it 
must be perfectly sound from his point of view. 
If this were so, why apply denseners? From 
the point of view of the machine shop, inspec- 
tors, foundries, and even the customers, it could 
not be a perfect casting because denseners were 
applied _to drive away porosity, or drive it 
further into the castings where the customers or 
anyone else could not see it. 

It was generally agreed that the gas in alumi- 
mium was present when the metal was in the 
molten state, and it was the period of solidifi- 
cation which determined whether it would go 
out of or remain in solution. A definite pour- 
ing temperature was nebulous unless associated 
with a standardised method of ingates and 
risers. 

_He agreed with Mr. Longden’s views on 
risers. Many foundrymen had the impression 
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that if they added a 1-in. riser on to the top of 
a casting, disregarding the shape and the point 
it was intended to feed, the casting would either 
pull on the risers or the risers at the casting. 
Moreover, they assumed that such a riser would 
take away dirt. He asked for the lecturer’s 
views, his own being that such an action was 
no better than by casting in open sand. 


Gunmetal Test-Bars 


Mr. A. Hopwoop (Liverpool) remarked that 
during the past few months he had known of 
trouble arising through the use of test-bars for 
the inspection of ordinary gunmetal. There was 
not merely trouble in meeting tests, but also in 
having to remelt the castings. An endeavour 
was made to place the position upon what might 
be termed a basis under which 100 per cent. 
good test-bars could be obtained. The first 
consideration was why test-bars varied in regard 
to strength and elongation, those being the two 
particular criteria by which they were judged. 
In one particular case they were cast in green 
sand, and so poured that there could be no 
doubt as to inadequate feeding. There was a 
question in the case of gunmetal, however, of 
an oxidised surface skin which was liable to be 
formed in the casting of an upright test-bar. An 
attempt was made to establish a method of run- 
ning which would ensure sullage and skin being 
washed off the bar, through modification of the 
introduction of the metal to the mould. An im- 
provement was shown, but still it was not quite 
satisfactory, as occasional faulty bars still 
occurred. 

The next procedure was to try to eliminate 
any occurrence of hot spots and sullage. A 
heavy riser was carried up the full length of 
the bar, which led to a distinct improvement; 
but there was a hot spot along the length of 
the bar due to slow cooling from the still hot 
risers. Finally, a chill was used to form the 
test-bar. There was then a quick cooling of the 
actual bar itself, and the sullage was carried 
away into the head, and there was a slight 
annealing back due to the large head of the 
heavy casting. It was thus possible to obtain 
24 tons tensile with a reasonably controlled cast- 
ing temperature, associated with an elongation 
of 50 per cent., whereas 35 per cent. was for- 
merly obtained. 

Use of Contraction Rule 


Mr. E. Wuite (Manchester) pointed out that 
in various special alloys a dry-sand core did 
naturally retard contraction; but was Mr. Long- 
den familiar with any particular case, because 
in making a pattern it was naturally necessary 
for very important points, such as centres, to 
be taken into account? If one was making a 
particular job with a special alloy, and had to 
depart from the ordinary standard contraction 
rule, it would upset the job considerably, be- 
cause there were so many points where thick- 
nesses and the design of the pattern would be 
materially affected. Had Mr. Longden experi- 
ence of any particular alloy in regard to which 
he had noticed an appreciable difference in con- 
traction? 

Mr. R. TurRNER (Manchester) asked for 
further information concerning the coatings for 
chills and their life. 

Views on Soundness 

Mr. A. PHILLIPS, touching upon Mr. Dun- 
leavy’s remarks, said that what were thought to 
be sound castings in 1929 might not be so re- 
garded in 1939, if they now had to be X-rayed. 
Porosity was being overcome by the use of 
chills. He asked for greater consideration be 
given to the subject of taper by all concerned. 

With regard to solidity and soundness in cast- 
ings, Mr. Longden had not fully enlarged upon 
the difference in regard to alloys. For instance, 
it was stated that chills were used on cast iron 
in order to give a close grain structure of the 
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graphite. Chills were put on aluminium ailoys 
and manganese-bronze alloys in order to pre. 
vent cavities and not to give a close-grained 
structure. A material where there was carbon 
in solution’ would give a different structure if 
a densener was used. In that particular case, 
there would be a solid casting with an absence 
of porosity; but in the case of other alloys a 
chill had to be put on in order to prevent the 
formation of a cavity. What was the chief 
difference between a chill in cast iron and a 
chill in non-ferrous metals? 

Mr. DUNLEAVY said that the point with re- 
gard to general cast irons was that porosity was 
being driven away from the face. Mr. Longden 
had shown illustrations of instances which to 
all intents and purposes were sound and passed 
the special test, but still it was not a perfectly 
sound casting. 

Mr. TURNER again referred to the subject of 
denseners on test-bars. Some buyers insisted 
on having test-bars actually cast on the cast- 
ing. There was no option but to cool such 
test-bars quickly so as to counteract the anneal- 
ing effect of the heavy casting. 


Head Pressure and Porosity 

Mr. A. Jackson (Accrington) referred to the 
head pressure on castings reducing the porosity. 
Foundrymen had considered this t+ be the case 
for a number of years, but if he was not mis- 
taken, Mr. Longden had put the matter in an- 
other way in considering the question of air 
getting away from the mould. The air in a 
mould must, of course, be evacuated during 
the time occupied in casting. With the greater 
head pressure, Mr. Longden said that the air 
would get away quickly from the mould; con- 
sequently there would be less air in the casting 
and there would be sounder casting. This 
seemed to be rather unusual. With regard to 
the question of freeing the mould from air 
more rapidly, he asked if Mr. Longden had 
heard of any provision for drawing the air out 
of a mould by means of a vacuum process. 


Wearing Surfaces and Chilling 

Mr. R. A. Jones (Manchester) inquired 
whether the lecturer had actual records of better 
wearing surfaces on machine-tool castings by 
chilling? Personally, he did not think that there 
would be a better wearing surface. He had seen 
a planing machine which had worked for 20 
years day and night, and there was hardly any 
wear showing. 


Green-Sand Moulding Practice 


Mr. TurRNER, referring to the chilling effect of 
green-sand moulds, and the benefit obtainable 
therefrom, said it was natural to assume that 
a damp sand did actually conduct heat away 
guicker than dry sand. Nevertheless, it must 
be realised that castings varied in weight from 
an ounce to tons. The effect of this, coupled, of 
course, with the type of castings, the surface 
area and the ferro-static pressure which could 
be imposed on the mould surface, had a very 
great bearing on the soundness of the casting. 
It was a matter for speculation sometimes 4s 
to which was the cheaper process—the green 
sand to obtain production and less handling of 
plant, or to produce a mould which would with- 
stand the pressure of the molten metal and 
obtain a casting of predetermined dimensions. 
It must be remembered that any easing of the 
mould in any individual application, particu- 
larly in non-ferrous work, was dangerous. 
Whenever there was any question of thickness 
of skin, coupled with low casting temperatures. 
his view was that it was essential to have a good 
sound mould, whether it be obtained by means 
of green sand or dry sand in one’s own parti- 
cular foundry practice. Personally, he did not 


think it possible to get a perfectly sound mould 
in green sand. 
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FILL IN YOUR COUPON 


FOR VICTORY 


“All the sacrifice and heroism of our fighting men would be 


in vain if we... who live under the shelter of their courage 


did not see to it that the finance was provided .. .” 


SIR JOHN SIMON 


If everybody in the country saved only 1/- a week, it would mean that more than 
£100,000,000 a year would be raised in these small contributions alone. 

The best way to save small sums is through a National Savings Group. Through such 
a Group you may save for the purchase of National Savings Certificates by instalments, or 
for making deposits in the Post Office Savings Bank or a Trustee Savings Bank. A National 
Savings Group may be formed wherever people come together for work or play. 

If there is not already a Savings Group in your works, office, store or shop, make it 
your business to form one or to see that somebody else does. Groups are easy to organise 
and simple to run, and the National Savings Committee will gladly help you to establish a 
scheme. 


WRITE TODAY FOR INFORMATION 
ON HOW TO FORM A SAVINGS GROUP 








COUPON 1To THE NATIONAL SAVINGS COMMITTEE, LONDON, S.W.1 


I/we wish to form a National Signature(s) 





Savings Group in my/our firm, 





factory, office, shop. The total 
Name of Firm 





number of people employed is 
Address 





ROC OMIARIEI oo cccencectecensssese Please 


send details of suitable schemes. 


LEND TO DEFEND THE RIGHT TO BE FREE 


ISSUED BY THE NATIONAL SAVINGS COMMITTEE 
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Pitted Inspection Covers 

Mr. F. A. Harper (Manchester) drew an 
illustration on the blackboard of an inspection 
cover of the ordinary type, but which had to be 
galvanised and well finished. It was stiffened 
with a cross-section on the back. The fault 
which developed in the top section was a pitting. 
He invited Mr. Longden’s opinion upon the 
point. 

Mr. VICKERS (Manchester Association of En- 
gineers) thought that with the boring-bar casting 
which had been shown on the screen, and which 
was stated to be 47 ft. in length and 18 tons in 
weight, the best method was to mould it hori- 
zontally. 

Mr. H. Haynes (Ashton-under-Lyne) said that 
in respect of one casting weighing 22 tons, the 
lecturer, in describing the runners, said he had 
tried to run it as quickly as possible. He (the 
speaker) did not understand what was implied 
by the term “as quickly as possible.” He 
would also like to be informed as to what 
method the lecturer adopted with regard to the 
cooling of a casting weighing about 10 tons. 
How long did he leave it in the mould before 
stripping? A third query concerned heads of 
liners or cylinders. Did Mr. Longden believe 
that the success with liners or cylinders would 
be better achieved with the head pointing in- 


wards? 
AUTHOR’S REPLY 


Mr. LONGDEN very much appreciated the dis- 
cussion. Actually the lecture finished rather 
abruptly, he said, because he had not time to 
deal with the points on contraction and dis- 
tortion, and would therefore take advantage 
of Mr. White’s questions to say just a little 
more on those subjects. There was definitely 
a considerable difference in the contraction of 
large castings, as, say, a heavy hammer block 
or a headstock carrying a great mass of cores, 
compared with a large, thin open plate. An 
open plate would definitely conform to standard 
allowances; but in regard to the massive cast- 
ings, such as a hammer block, there was a swell- 
ing action on the mould and massive graphite 
growth in regard to which the patternmaker 
ought to work in conjunction with the foundry 
staff, and understand that the casting would 
gain due to such influences. Again, a head- 
stock had a complicated mass of cores, which 
would retard the contraction of the various 
members of the casting; consequently, there 
would be less contraction than was allowed for 
according to standard. 

Mr. Longden illustrated this point by display- 
ing screen illustrations of new experiments. 

Gas in Light Alloy Castings 

In reply to Mr. Dunleavy, Mr. LONGDEN said 
that the gas control in aluminium alloys de- 
pended on many factors. In any case gas 
would still be present in the solidified metal, 
but its amount and distribution would depend 
upon the composition of the alloy, the mass 
of the casting, and the rate of pouring, etc., 
all influencing the freezing rate. In the case 
of aluminium there had been practised what is 
termed the pre-solidification process, whereby 
the metal, after melting down in the crucible 
of the furnace, was allowed to cool down 
slowly to solid again with a view to eliminating 
gas from the metal. After this the metal was 
quickly melted again, and promptly poured at 
a correct temperature. There was thus a time 
factor, under suitable temperature conditions, 
which allowed much gas loosely held in solu- 
tion to escape. The most modern practice en- 
- deavoured to avoid gassing as much as possible. 
The newer aluminium-silicon alloys did not 
cause so much gas trouble. 

So far as Mr. Hopwood’s comments on gun- 
metal test-bars were concerned, if a test-bar was 
chilled in a restricted metal mould and sufficient 
head metal added above the mould, there would 


fare! 
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be returned sufficient heat to anneal the test- 
bar which had the effect of lifting the test 
yield. 


Denseners and Sound Castings 


Returning to the comments by Mr. Dunleavy, 
Mr. Longden expressed surprise at such remarks 
after the information given with respect to 
soundness, especially with densening cast iron. 
As stated in the lecture, there was no yardstick 
by which soundness could be measured, since 
the qualities required in one class of casting 
might be a mark of unsoundness in another 
class. The type of soundness demanded would 
depend upon requirements. Mr. Dunleavy 
laboured under a good deal of misunderstand- 
ing when he stated that castings were not sound 
when denseners were used. Actually the test 
castings were sound from every point of view. 
With a progressive application of denseners it 
was seen that porosity and cavity disappeared; 
it was not pushed to some point where it could 
not be seen, because the castings were sectioned 
and exposed throughout the middle sections. 
The green-sand test casting (with feed headers 
as in the other comparative tests) was not sound. 
Finally, the castings made in densened moulds 
were produced sound. 

An ordinary sand mould, especially a green- 
sand mould, was weak, and the expansion which 
occurred with the precipitation of graphite, in 
the case of grey iron, at the point of solidifica- 
tion, tended to press back the mould face. A 
densened mould resisted the expansion some- 
what—and this would be in reply to Mr. 
Jackson also. 


Factors in Expansion 


There were three factors to be considered: 
The strength of the mould which would resist 
shell expansion and allow such expansion to be 
directed more as a compressive force on the 
unsolidified interior of the metal. Again, the 
high rate of heat conductivity of the mould 
material would give a quickly solidified shell 
which would also contribute to a resistance to 
shell expansion. The effect of gases, particu- 
larly in the case of moulds holding complicated 
cores, was that there occurred a rapid evolu- 
tion of gases. Whilst sand was porous it did 
not allow gases to evacuate as quickly as was 
desirable. If the metal was of sufficiently high 
temperature, gas had time to escape, and it was 
aided by fluid head pressure. It had often 
been noticed when the riser basin had been 
actually displaced, and the head pressure re- 
leased, that the metal was seen to flutter and 
even blow quite clearly, due to gas passing 
through the metal, which might for the time 
being be the easiest path for the gas. If a 
metal was dull and sluggish, gases, which might 
be late in passing through the vents, were pre- 
vented from passing out through the riser gates; 
consequently much gas might be trapped in the 
metal section. If riser gates froze early there 
would be no fluid metal to feed back into the 
mould cavity to replace gases vacated too late. 


Wearing Surfaces 


In reply to Mr. Jones, the lecturer stated that 
a harder surface could be obtained on undens- 
ened grey iron by employing a suitably strong 
close-grained iron. Such an iron did not obviate 
porous places opposite junctures of section, and 
there were contraction fracture dangers with 
very hard irons in long, bed-types of castings. 
The great feature of densening was that the 
treated surface was uniformly hard and free 
from porous and cavity patches, and the Brinell 
hardness figure was very satisfactory on the 
class of castings on which denseners were usually 
widely used. The metal for the densened metal was 
necessarily softer than a straight iron, otherwise 
hard white iron would result. On the other 
hand, the heat given up te the chills was again 
available to soften the casting face by annealing. 
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Chills might be used hundreds of times. 4 
blow might occur on the first occasion cf use 
just as a blow could occur with a chili afte; 
being used a hundred times. It was a question 
of protecting a densener by a refractory cover. 
ing, or its location in the mould in respect to 
its section, and the ingate metal passing into the 
mould. 

For heavy and medium castings, in order to 
protect the surface of the densener it was neces. 
sary to impart a refractory face to the densener 
The refractory should not be gassy, otherwise 
it would flake off the metal of the densener. 
A good-quality blacking with a ganister water. 
bond could be recommended. 

Stripping Times 

Mr. Haynes had referred to the speed of pour. 
ing the 22-ton blowing engine casting and the 
time the casting was retained in the floor after 
casting. The time in the floor depended upon 
the section as well as on the size of the cast- 
ing. The blowing-engine bed was retained in the 
floor for 10 days—a week to 10 days being a 
safe period. The rate of pouring depended upon 
the class of casting. If the casting covered a 
large open area of mould it was necessary to 
pour quickly to cover the surfaces early, other- 
wise scabbing of the mould surface would result. 

Another type of mould, holding a large 
number of cores, might be poured comparatively 
slowly in order to allow gases to escape to the 
vents and outlet gates, but in this case the metal 
must be of a high temperature or fluid enough 
to fill the mould with a reserve of heat left in 
the metal. Heads on such castings as liners 
were accommodated better if extra metal was 
allowed on the core side, instead of on the 
outside, as was usual, and as shown in an 
illustration of a heavy 22-cwt. pump valve. 
Of course, the core might be too small to allow 
a thickening as suggested. 

The example cited by Mr. Harper called for 
an alteration in the gating and running system, 
so that the seams, which were due to the meet- 
ing of two or more streams of oxidised and 
sullage-loaded metal, might be avoided. Spray- 
gates extended along one side of the casting 
and controlled pouring with very high-tempera- 
ture metal would be helpful in removing the 
trouble. 


Removal of Porosity and Cavity by Densening 
and Chilling 


Mr. LONGDEN, in further written comments, 
added the following statement:— 

It is astonishing how fallacious statements 
can be repeated over a long period of years, 
because some prominent technician or text-book 
made or recorded the assertion. 

During the lecture a series of illustrations 
were exhibited showing personal experiments on 
cast-iron test blocks carried out 20 years ago. 
These tests were shown to explain why the 
unusual course of having an exceptionally diffi- 
cult casting made in a strong metal-faced mould 
was taken. Actually three cast-iron boring-bat 
castings of the following description were 
made :—One solid bar, 16 in. dia. by 43 ft. 
weight 11 tons; one solid bar, 18 in. dia. by 
45 ft.. weight 16 tons, and one cored bar, 22 in. 
dia. by 47 ft., weight 19 tons. 


Denseners and Porosity Movement 


After such evidence it was suggested thi 
“The application of a densener or chill to elim'- 
nate cavity and porosity only pushed the defect 
to somewhere else in the casting.” This state 
ment is suspiciously like one made in 1920 
after the findings of these experiments had been 
given. The lecturer never thought that it could 
persist and crop up again, after such a long 
period, during which cast iron has made metal: 
lurgical history, especially in connection with 


(Concluded on page 90.) 
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WORKINGTON & DISTINGTON 
MACHINE-CAST HEMATITE IRONS 





THE UNITED 


sil 


COMPANIES LTD 


As the tractor is superseding the No sand, no unwieldly sows, 100% 
horse, so Machine-cast Iron is clean, usable iron which melts 
replacing old-fashioned sand-cast more quickly and saves fuel and 
pig, with considerable advantage limestone. Slabs are easy to handle 
to the user. _ by hand or magnet. | 


Write for the book "Workington & Distington Machine-Cast Irons," this also 
contains useful information regarding U.C.O. Machine-Cast All-Mine tron. 


WORKINGTON IRON & STEEL COMPANY _ DISTINGTON HEMATITE IRON CO. LTD. 








Branch of The United Steel Companies Limited Associated with The United Steel Companies Limited 
WORKINGTON CUMBERLAND WORKINGTON CUMBERLAND 
Teleph : Working 206 Telegrams: “Mosbay” Working Teleph : Workington 207 Telegrams : “Ironworks” ‘een 
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Trade Talk 


THE AMERICAN GOVERNMENT has concluded con- 
tracts for the purchase of 20,000 tons of chrome 
ore in Turkey. 

THERE ARE only 50 unemployed members of the 
United Patternmakers’ Association, a figure which 
is the lowest for 20 years. Membership of the asso- 
ciation is now 12,207, the highest since the end of 
the last war. 

J. H. Fenner & Company, Limivep, of Hull, 
power-transmission engineers, have opened a branch 
at 73, Robertson Street, Glasgow, under the man- 
agement of Mr. J. M. Russell, who has been their 
principal representative in Scotland for some years. 

THE Committee of the Foire de Paris announce 
that their 32nd annual Trade Fair will be held, 
as usual, from May 11 to 27. The usual Inventions 
Exhibition will be held in connection with the Fair, 
the London office of which is 17, Tothill Street, 
S.W.1. 

THE BoarRD OF TRADE announce that the section 
of the Export Licensing Department dealing with 
applications for licences in respect of iron and 
steel has been removed from 35, Old Queen Street, 
London, S.W.1, to Inveresk House, 346, Strand, 
W.C.2. 

THE MANCHESTER ASSOCIATION OF ENGINEERS has 
resumed its ordinary programme. The first meet- 
ing was addressed by Mr. P. Jackson’ on the subject 
of “Fuel Oils and their Combustion in Modern 
Oil Engines.” A second meeting (announced on 
this page last week) is to be held to-morrow. 

FIFTIETH ANNIVERSARY : Of the work of 
Herbert Akroyd Stuart in the development of the 
heavy-oil engine was commemorated by the Diesel 
Engine Users’ Association at a luncheon in London 
recently. A Paper, prepared by Mr. T. Horn- 
buckle and Mr. A. K. Bruce, on “ Herbert Akroyd 
Stuart and the Development of the Heavy Oil 
Engine ” was submitted by Mr. Bruce. 

THE IRON, STEEL AND IRONMONGERY BENEVOLENT 
ASSOCIATION OF SCOTLAND distributed nearly £900 
last year. Mr. A. W. Mackinlay (President of the 
Association), speaking at the annual dinner, said 
that donations and subscriptions amounted to £550, 
30 new members had joined, and the capital fund 
now amounted to £23,268. The total amount dis- 
tributed since the, inauguration of the fund was 
£13,693. AS 

Tue Indian Iron & Steel Company, Limited, re- 
ports the following production figures for the period 
October to December, 1939:—Pig-iron, 154,543 tons; 
coke, 170,915 tons; iron castings, 17,345 tons. Ship- 
ments from works were: Pig-iron, 124,684 tons; 
castings, 16,683 tons. No. 1 blast furnace at 
Hirapur, which had been blown out for relining, 
was successfully blown in again during October. 
The starting-up process of the new No. 6 coke-oven 
battery, also at this works, was satisfactorily carried 
out and the first coke was manufactured in the 
middle of December. All the other plant has been 
fully occupied. ce 

A DEPUTATION from the Building Industries 
National Council was received recently by the 
Minister of Supply. Mr. Burgin was accompanied 
by Col. Llewellin, the Parliamentary Secretary to 
the Ministry, and Mr. Ralph Assheton, Parliament- 
ary Secrefary to the Ministry of Labour, and by 
other representatives of these Departments and of 
the Ministry of Health, the Scottish Office and the 
Office of Works. The deputation was presided over 
by Mr. H. J. C. Johnston, President of the National 
Council. A_ full discussion took place on the 
problems of the industry generally and with par- 
ticular reference to supplies of materials, and the 
Minister undertook to report to his colleagues the 
views expressed. It was arranged that certain of 
the matters raised should be discussed further with 
the Departments concerned. 

THe State. through the Ministry of Supply, has 
become a trader handling materials of an annual 
value of £150,000,000, said Col. J. J. Llewellin, 
M.P., Parliamentary Secretary to the Ministry of 
Supply, at a conference in London. Practically all 


the supplies in this country of aluminium, copper 
and other non-ferrous metals were under control. 
Col. Llewellin described the position with regard to 
some essential materials as follow:—Copper and 
Zinc.—The whole exportable surplus of Canada, 
Australia, Rhodesia and Burma has been bought. 
Aluminium.—The whole output of Great Britain 
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The Week’s News in Brief 


and the whole exportable surplus of Canada, as 
well as large quantities from the U.S.A., have been 
bought. Wolfram.—All exportable surplus of 
principal producers in Australia, New Zealand, 
Burma and elsewhere has been bought. Britain’s 
steel-making capacity had increased since 1914 by 
75 per cent. Empire production had increased from 
1,000,000 tons in 1914 to 4,000,000 tons annually 
now. The total home and Empire output of steel 
had risen from 9,000,000 tons in 1914 to 18,500,000 
tons. 

THE application of the engineering unions for an 
increase of wages of 10s. a week is at present under 
consideration by the employers. In an immediate 
Statement made to the unions, Sir Alexander 
Ramsay, director of the Engineering and Allied 
Employers’ National Federation, pointed out that 
he was in no way prejudging the arguments of the 
unions, which would be deliberately studied. Leav- 
ing them for reply later, he suggested grave general 
reasons why the engineering industry should try 
to discover a policy to safeguard it from the 
dangers of inflation. Not only the engineering in- 
dustry, he pointed out, but industry after industry 
had been virtually turned over to wartime pur- 
poses. Because a large part of the industry was 
working for the war it was out of the financial 
resources of the country, or from borrowed money, 
that increases in the cost of production must be 
met. Engineering was a vital industry and neither 
the unions nor the employers wanted to create a 
Situation, or to permit the development of a situ- 
ation, which might ultimately react hardly on the 
workers. Any idea that there were illimitable re- 
sources from which the country could be financed 
was wrong. Individual taxation was at the highest 
point in our history and approaching the point of 
diminishing returns where further increases would 
react unfavourably upon employment and continu- 
ance of contracts. It was the business of trade 
unions to try to increase the spending power of 
their members, but they must be sure that the 
course they were pursuing would achieve the end 
they had in mind. Rising costs meant rising prices, 
and if wages went up prices must follow. 











Personal 


Dr. H. J. GouGu has been elected a member of 
the Council of the Royal Society. 

Pror. R. S Hutton, D.Sc., Professor of Metal- 
lurgy at Cambridge University, has been appointed 
Chairman of the Council of the City and Guilds 
of London Institute. He replaces the late Sir 
William Pope, F.R.S. 

Mr. R. TurRNER Hoop, formerly chief Scottish 
sales representative for British Timken, Limited, 
Birmingham, manufacturers of ball and roller bear- 
ings, has now been appointed chief of the mechani- 
cal engineering department of the company. 

Mr. V. J. N. JESSEMAN, secretary of the Isca 
Foundry Company, Newport, Mon, has been elected 
President of the Newport Chamber of Commerce. 
Recently he has been engaged in pioneer work 
for the Monmouthshire Founders’ Association, 
which has been formed for local steelfounders. Mr. 
Jesseman is a Fellow of the Institute of Secretaries. 

Mr. R. W. NeEwserry, sales director of Ruston- 
Bucyrus, Limited, Lincoln, who is resigning his 





appointment this month to return to the parent 
company—the Bucyrus-Erie Company, of South 
Milwaukee—has been presented with a silver salver. 
Mr. Ernest Everitt, who joined Bucyrus-Erie Com- 
pany at their London office in 1927, will fill the 
vacancy on the board of directors, and act as 
sales director. 
Wills 

HarMER, Oscar, of Coventry, late direc- 

tor and general manager of Alfred 

Herbert, Limited, machine-tool 

makers ... és £112,006 


WAILES-FAIRBAIRN, N. W. F., of York, 
a director of Fairbairn Lawson 
Combe Barbour, Limited, Welling- 


ton Foundry, Leeds ... es £121,328 
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Obituary 


Mr. A. S. ANDERSON, formerly an ironfsunde, 
in Falkirk, died in Edinburgh recently. = had 
retired from business several years ago. 

THE DEATH has occurred at Falkirk, of Mr 
Alexander Stewart, for many years representative of 
Renton & Fisher, Limited, steel founders, of Bath. 
gate. 

A FORTNIGHT after he had celebrated his zolden 
wedding, the death occurred at his home at Camelop. 
Falkirk, of Mr. John Logan, who was a moulder 
with the Grahamston Iron Company for almos 
50 years. He was 81 years old. 

Mr. WILLIAM Spicer, a former President of the 
southern district of the Ironworkers’ Association, 
died during the last week-end at the age of 69 
years. A native of Wolverhampton, Mr. Spicer had 
resided in Falkirk for 40 years, during practically 
all of which time he was engaged as a moulder 
in the Grahamston Iron Company’s works. 





Reports and Dividends 


British Piston Ring Company, Limited—Interim 
dividend of 5 per cent. on the ordinary shares. 

J. & E. Hall, Limited—Profit for the year ended 
September 30, £59,826; brought in, £35,901: 
ordinary dividend of 84 per cent.; carried forward, 
£39,447, 

Crabtree Electrical Industries, Limited—Net profit 
for the year to October 31 last, £83,458; brought in, 
£18,819; preference dividends, £12,687; interim divi- 
dend on the ordinary shares of 5 per cent., £21,750; 
final dividend of 5 per cent., £19,500; cash bonus on 
the ordinary shares of 74 per cent., £29,250; carried 
forward, £19,090. 

Electrolytic Zinc Company of Australasia, 
Limited—Interim dividend of 6 per cent. on the 
preference and ordinary shares. 








New Companies 


(From the Register compiled by Jordan & Sons, 
Limited, Company oo Agents, 116 to li, 
Chancery Lane, London, W.C.2.) 

Bennett Furnace & Engineering Company, 
Limited, Bennett Chambers, 113, Hoe Street, 
Walthantstow, London, E.17—Capital, £500. 
Director: L. G. Fretwell. 

Glanmorfa Foundry & Engineering Company, 
Limited—Capital, £100,000. To acquire the issued 
shares of the Glanmor Foundry Company, Limited, 
and Thomas & Clement, Limited, and to carry 
on the business of an investment company 
Directors: W. J. Roes, Uplands, Llanelly: W. E 
Clement, H. C. Rees Thompson, H. Shillitoe, D 
Thomas, T. P. Rees, and J. Auckland. 








Applications for Trade Marks 


The following list of applications to register trode 
marks has been taken from the ‘Trade Mark 


1” 


Journal” :— 


‘“‘PrEsTO ”"—Steel. THOMAS MILLINGTON & Com: 
PANY, LIMITED, 79-80, Weaman Street, Birming- 
ham, 4. 

“TREN ”"—White metal ingots. ANTI-ATIRITION 
METAL Company, LimiTeD, Glengall Works, Glen- 
gall Road, London, S.E.15. ; 

“ TUNGSTONE ”—Apparatus for pumping liquid or 
semi-solid matter. TUNGSTONE PRopuUCTS, LIMITED 
St. Bride’s House, Salisbury Square, London, E.C4. 

“Fac "—Ball, roller, and needle bearings for 








machines, etc. FISCHER BEARINGS COMPANY 
LimITED, Upper Villiers Street, Wolverhampton. 
Staffs. 
Forthcoming Events 
JANUARY 29. P j 
Royal Society of Arts:—‘Metals as Engineerii? 
Materials,” first of three Cantor Lectures by, 
C. H. Desch, at 4 p.m., at the R.S.A., John Ada! 
Street, Adelphi. London, W.C.2. (The second | an 
third lectures will be given on February 5 and 12 
Institute of British Foundrymen 
JANUARY 27. — 
East Midlands Branch :—‘ Cast Iron with Relation. 
Machine Tools,” Paper by P. A. Russell, at Technica 


College, Derby, at 2.30 pm. 
FEBRUARY 3. 


Lancashire Branch :—Annual whist drive. dinner re 
dance. at the Grand Hotel, Manchester, comment 
at 3.30 p.m. 
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Moulding 





FROM unlimited 


resources we are able to supply Moulding Sands of 
various grades to meet all requirements. The photo- 
micrographs (magnified 25 diameters) on the right 
show five of the large variety of sands which we 
produce. Our Technical Staff is at your service and 
will be pleased to make recommendations and to 
assist you in the selection of the most suitable sand 


to meet your exact needs. 


Please write us for detailed information. 


GENERAL REFRACTORIES Ltd. 








YORKSHIRE 
Moulding Sand 


THANET 
Moulding Sand 


YORK YELLOW 
Moulding Sand 


ZENITH 
Moulding Sand 


MANSFIELD 
Moulding Sand 


shepield 3111 6 ms). GENEFAX HOUSE, SHEFFIELD, 10 








“* Genefax, Sheffield,’* 
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Raw Material Markets 


Heavy demands continue to be made on the iron 
and steel producers, but deliveries are satisfactory 
on the whole, preference, of course, being shown to 
concerns engaged on Government contracts. The 
ager trade generally is active, but more work 
is still required by most of the light-castings 
makers, who have not yet felt to any extent the 
impetus of the war effort, which has been so notice- 
able in other directions. The needs of the export 
market cannot be met in full, and only small ton- 
nages of iron and steel are available for shipment, 
but it is hoped that it will be possible to pay in- 
creased attention to this section in the near future. 





Pig-lron 


MIDDLESBROUGH — Consumers of foundry 
iron appear to be getting their requirements well 
satisfied by producers in the Midlands, whence 
supplies have now to be largely obtained, local 
makers having ceased for the time being to manu- 
facture this type of iron, as well as forge iron. 
Ironmakers in this district are extremely busy on 
the production of iron for steelmaking purposes, 
and this is likely to occupy their attention for a 
long time to come, although it is thought probable 
that a resumption on foundry iron will take place 
‘on a small scale before very long. Basic iron is 
being turned out in large tonnages, while hematite, 
too, is in keen demand, and the available supply 
has to be carefully distributed in order that all 
users receive sufficient iron to enable them to main- 
tain operations. This can only be done by the 
abolition of speculative buying and the non- 
accumulation of stocks. In addition to the needs 
of users locally, there is a strong demand from 
consumers in the Midlands, Sheffield and South 
Wales. 

LANCASHIRE—Makers of foundry iron are de- 
livering on a good scale and the number of licences 
issued by the Control authorities is considerable. 
Nevertheless, all requirements are being met with- 
out delay and iron is available for ordinary domes- 
tic consumers, such as the light-castings founders, 
who have not yet been favoured with much work 
in connection with the armament programme and 
other defence projects. Certain jobbing founders, 
too, are in need of addjtional orders. Deliveries to 
the textile-machinery trade are more satisfactory. 
Other consumers in this area are very active, with 
the prospect of full order-books for a considerable 
time to come. There is only a small demand for 
Scotch foundry iron, but the call for hematite is 
quite brisk. 

MIDLANDS—The demand for foundry iron is 
maintained and needs are being met in full, but 
there is a disposition to put additional furnaces on 
to the manufacture of iron for steelmaking. The 
heavy engineering concerns continue to be fully 
occupied on Government work, but the light- 
castings makers have still much leeway to make up 
before they will be able to report satisfactory con- 
ditions in their branch. The light foundries are 
helped by export inquiries to some extent, and iron 
is forthcoming for this purpose. Both hematite 
and low-phosphorus irons are available more freely 
than was the case a month or two ago and con- 
sumers are receiving good deliveries. There is still 
little iron to spare and exports are having to be 
kept within narrow compass. 

SCOTLAND—The full output of pig-iron in this 
district moves into consumption as made and there 
is little reserve stock. Pressure for all descriptions 
is strong, especially in connection with steelmaking 
irons. Activity among the heavy engineers is keen, 
but there is little improvement to report among 
light foundries, many of which can only find suffi- 
cient work to enable them to operate three or four 
days each week. As and when more Government 
work is made available to these concerns, how- 
ever, their prospects will show a welcome change 
for the better. 





Coke 


Coke ovens continue to be well employed and the 
demand for coke for use at foundries is strong. 
Many consumers have covered their requirements 
over the first quarter of the year, while others have 
entered into contracts involving deliveries up to the 
end of the first half of the year. For delivery to 
Birmingham and Black Country stations, the price 
of Durham best foundry coke is 53s. per ton; this 


price, which is controlled, includes the advance of 
2s.. 6d. recently made. 


Steel 


Steel output in the Cleveland district should be 
increased in the near future when a_ new Dlast 
furnace for the production of basic iron is put 
into operation. Steelworks continue to be in the 
market for substantial tonnages of steelmaking 
irons and any expansion in the make is welcomed. 
The excess of demand over supply has not yet been 
made up, but the steel industry is working to 
capacity and the production is very gratifying. There 
is no question of consumers being able to book 
ahead, as makers are already committed to the 
full extent, and all fresh orders have first to be 
sanctioned by the Control authorities. Producers 
cannot, in the circumstances, make firm delivery 
dates, but every effort is made to comply with 
agreements. 





Scrap 


The supply of iron and steel scrap steadily im- 
proves, but the demand is such that all available 
material is quickly taken up, especially by the steel 
plants. Merchants are making exhaustive collection 
arrangements and imports are also improving the 
situation. It is suggested in certain quarters that 
scrap prices are too low, compared with pig-iron 
quotations, but schedule prices are the only figures 
at which business may be done. 





Metals 


Copper—On Wednesday of last week the domes- 
tic electrolytic copper price in New York was re- 
duced by 4 cent per lb. to 124 cents. This is the 
first change since October 5 last, and follows closely 
the lowering of the scrap price by 4 cent to 103 
cents, which is the equivalent of 124 cents for 
refined metal. Most consumers in the United 
States have already covered their requirements over 
the first quarter and the market is at present rather 
dull. In the United Kingdom there is little to 
report. The Allies have agreed to permit larger 
tonnages of copper to go to Belgium. 

Tin—The price of this metal has continued to 
fall in London, and is now not much above the 
Government’s maximum when control was exer- 
cised over the market in the early part of the war. 
Stocks in this country are rising and further con- 
siderable quantities have recently been placed in 
warehouses. The American demand for tin is cur- 
rently on the quiet side, but when an improve- 
ment is experienced, prices both there and in the 
United Kingdom may be expected to recover some 
of the ground recently lost. 

Metal market prices for tin were as follow: — 

Cash—Thursday, £237 10s. to £237 15s.; Friday, 
£234 10s. to £234 15s.; Monday, £231 10s. to £232: 
Tuesday, £232 to £232 5s.; Wednesday, £232 15s. 
to £233. 

Three Months—Thursday, £238 to £238 5s.; Fri- 
day, £234 10s. to £235; Monday, £231 15s. to £232: 
Tuesday, £232 to £232 5s.; Wednesday, £232 15s. 
to £233. 

Spelter—Supplies for works engaged on Govern- 
ment contracts appear to be quite satisfactory, but 
some difficulty is experienced by other firms, and 
delivery delays are reported. Taking a long view, 
there is little likelihood of any real shortage of 
spelter, and the arrangement which the British 
Government has made with Empire producers 
should fully satisfy requirements for war purposes. 

Lead—The Controller of Non-ferrous Metals at 
Rugby has advised the London Metal Exchange 
that delivery of lead, and spelter, also, under con- 
tracts which the Ministry of Supply has open with 
members will be made by the Control during Feb- 
ruary and March to those members whose clients 
are prepared to resell their metal to consumers in 
the United Kingdom holding the necessary licences. 
Details will be arranged later. Despite the re- 
duced consumption of lead in the building trade, 
supplies of the metal are still rather difficult to 
obtain by users not doing work of national im- 
portance. There is no reason to «believe that 


enemy action has resulted in any material loss of 
supplies; on the contrary, the Allied Contraband 
Control has recently seized about 1,000 tons of 
lead believed to have been destined for Germany. 
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Liquid Shrinkage and Contraction 
(Concluded from page 86.) 
the control of graphite and total-carbon cop 
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tents. Such assertions cannot be made if eye 
the elementary principles of the const'‘ution 9 
cast metals is understood. All metals are ip 
fluenced by cooling conditions in simila 
manner, but in varying degrees, as follows:— 
Solidification of cast metals is progressive 
Freezing of the molten metal starts from the 
areas of the mould from which the heat cop. 
ductivity is most rapid—the outside of the 
mould, or where, by virtue of its lighter section! 
a portion of the casting may solidify early 
If a casting holds varying sections, with per. 
haps isolated lumps of metal so placed that 
normal fluid feed cannot reach such 2 section 
through an intervening thin section, what must 
be done? Resort is made, in all metals, to 
accelerating the rate of cooling of the section 
which would normally cool very slowly, and 
be unable to draw on fluid metal to take the 
place of shrinking metal, by the application of 
material of high conductivity to the heavy scc- 
tions. Usually metal chillers are applied. 


Progressive Solidification 


In effect, it is necessary to arrange for (as 
nearly as possible) a progressive order of solidi- 
fication. Therefore, thousands of perfectly 
sound castings are made daily, in all metals, 
which without resort to some method of ac- 
celerating local cooling of the metal could not 
possibly be made. 


An acceleration of the speed of solidification 
of all cast metal will confer, on the metal, closer 
compactness of the crystal structure and reduced 
danger from porosity and cavity. 

Grey cast iron is the most responsive of all 
metals to mould influences, because it holds a 
large quantity of carbon, much of which is pre- 
cipitated from carbides, at the point of solidifi- 
cation, to form graphite, which involves ex- 
pansion since graphite occupies a bigger volume 
than carbon in solution with the molten metal. 
The specific gravity of carbide is about 8.0, 
and graphite approximately 2.2. 

The successful production of the large boring: 
bar castings is based on the previously ascer- 
tained results on the influence of mould materials 
in preventing, as far as possible, the expansive 
effect of graphite growth being lost, to some 
extent, by a weak mould of low conductivity. 
which cannot effectively resist the first expansion 
of cast iron on solidifying. 

Much fuller information of the above views 
was given in the course of the lecture. One 
can welcome helpful criticism when supported 
by similar demonstrable facts, as the lecturer 
has repeatedly put forward. If the experiments. 
and castings made, are repeated independently 
by critics, it is certain that the statements re- 
ferred to will never be made again. 
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